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3 NEW 
FactCards 
IN THIS ISSUE 


Product Reviews 

• Sony 8mm Camcorder 

• Pioneer Laser Karaoke 

• Heath Security System 

• And Much More 



Electronics Paperback Books 

I GREAT PAPERBACKS AT SPECIAL PRICES I 


□ BP248 — TEST 
EQUIPMENT CON- 
STRUCTION 

$5.95. Details con- 
struction of simple, in- 
expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench AmpI, Au- 
dio Millivoltmeter, Tran- 
sistor Tester and six 
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, □ BP267— HOW TO 
USE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 

tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
_ equipment is also de- 
scribed. 


□ BP265— MORE 
ADVANCED USES 
OF THE MULTI- 
METER $5.95. Use 

these techniques to 
test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
ad-ons to extend multi- 
meter capabilities. 







P n BP256— INTRO TO 
H LOUDSPEAKERS 
. AND ENCLOSURE 
\ DESIGN $5.95. We 

explore the variety of 
^ enclosure and speaker 
i designs in use today so 
the reader can under- 
stand the principles in- 
I volved. 


n BP263— A CON- j 
CISE INTRO TO S 
dBASE $6.95. The ^ 

dBASE series of pro- | 
grams are probably the i 
best known database ' 
programs for micro- 
computers. This book J 
is designed to help you j 
get started working ; 
with them. 




□ BP260— CONCISE ? 

INTRO TO OS/2 

$5.95. If you are a mul- i 
titasking PC user and i 
want to get the most 
out of your computer, i 
then you must learn its 
OS/2 operating sys- 
tem. This book shows 
you just how to do that, 
quickly and easily. 



n BP249— MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 

$6.95. Eleven more 
test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more. 


Oigtel Audio 
ptojocts 



□ BP245— DIGITAL 
AUDIO PROJECTS 
$5.95. Practical cir- 
cuits to build and ex- 
periment with. In- 
cludes A/D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and more. 


□ BP247— MORE 
ADVANCED MIDI 
PROJECTS $5.95. 

Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 



n BP257— INTRO TO 
AMATEUR RADIO 

$6.95. Amateur is a 
unique and fascinating 
hobby. This book gives 
the newcomer a com- 
prehensive and easy to 
understand guide to 
the subject. 
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□ PCP107— DIGITAL 
LOGIC GATES AND 

FLIP FLOPS 

$10.00. Thorough 
treatment of gates and 
flip-flops for enthusi- 
asts, student and tech- 
nicians. Only a basic 
knowledge of elec- 
tronics is needed. 


□ BP251~COMPUT- 
ER HOBBYISTS 
HANDBOOK 

$8.95. A wrapup of ev- 
erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 
range of useful refer- 
ence material in a sin- 
gle source. 




□ BP195— INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, br others 
who want to know more before they buy. 8 x 10 in. 

□ BP19a-ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. includes a 

passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an 
unusual form of ultrasonic intruder detector. 

□ BP235— POWER SELECTOR GUIDE $10.00., Complete guide to semiconduc- 

tor power devices. More than 1000 power handling devices are included. They are 
tabulated in alpha-numeric sequency, by technical specs. Includes power dirges, 
Thyristors, Triacs, Power Transistors and FET’s. 

□ BP234— TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high-voltage devices, high-current devices, high power devices. 

□ BP99— MINI-MATRIX BOARD PROJECTS $5.50. Here are 20 useful circuits 

that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips. 

□ BP82— ELECTRONIC PROJECTS USING SOLAR CELLS $5.50. Circuits with 

applications around the home that are powered by the energy of the sun. Everything 
from radio receivers, to a bicycle speedometer, to timers, audio projects and more. 

□ BP117— PR ACTICAL ELECTRONIC BUILDING BLOCKS— Book 1 $5.75. 

Oscillators, Timers. Noise Generators, Rectifiers, Comparators, Triggers and more. 

□ BP184— INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 

great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here’s what you need to know. 


□ PCP102— INTRO- 
DUCING DIGITAL AU- 
DIO $9.95. Covers 

all kinds of digital re- 
cording methods — 
CD, DAT and Sam- 
pling. Bridges the gap 
between the technician 
^ and the enthusiast. 
Principles and meth- 
Qjj 3 apg explained. 

□ PCP108— COM- 
PUTERS AND MUSIC 

$9.95. Explains the 

basics of computers 
and music with no pre- 
vious knowledge of 
computers needed. 

Covers types of music 
software and explains 
how to set up your own 
computer music stu- 


□ BP239— GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 

basics of analog and digital meters. Methods of component testing Includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

□ BP97— 1C PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 

audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 
you can build these devices. 

□ BP37— 50 PROJECTS USING RELAYS, SCR’S & TRIACS $5.50. Build pri- 

ority indicators, light modulators, warning devices, light dimmers and more. 

□ RADIO— 100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutrodyne, reflex & more. 

□ BP42 — SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 

for this simple electronic component. 

□ BP127— HOW TO DESIGN ELECTRONIC PROJECTS $5.75. Helps the reader 

to put projects together from standard circuit blocks with a minimum of trial and 


n BP122— AUDIO AMPLIFIER CONSTRUCTION $5.75. Construction details for 

preamps and power amplifiers up through a 100-watt DC-coupled FED amplifier. 

n BP92— CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 

about building crystal radio receivers. 

n BP45— PROJECTS IN OPTOELECTRONICS $5.50. Includes infra-red detec- 
tors, transmitters, modulated light transmission and photographic applications. 


n BP179— ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 

ROBOTS $7.50. Data and circuits for 

interfacing the computer to the robot’s 
motors and sensors. 


ELECTRONIC TECHNOLOGY TODAY INC. 

RO. Box 240, MassapequaPar1<, NY 11762-0240 


CHECK OFF 
THE BOOKS YOU WANT 


□ BP18S — ELECTRONIC SYN- 
THESIZER CONSTRUCTION $5.95. 

Use this book to learn how to build a 
reasonably low cost, yet worthwhile 
monophonic synthesizer and learn a lot 
about electronic music synthesis in the 
process. 


SHIPPING CHARGES IN 
USA AND CANADA 

$0.01 to $5.00 $1.50 

$5.01 to $10.00 $2.50 

$10.01 to 20.00 $3.50 

$20.01 to 30.00 ....$4.50 
$30.01 to 40.00 ,...$5.50 
$40.01 to 50.00 ....$6.50 
$50.01 and above ... $8.00 


SORRY No orders accepted Number of books ordered CH 
outside of USA & Canada 


Total price of merchandise 

Sales Tax (New York State Residents only) 
Shipping (see chart) 

Total Enclosed 

be in U.S. funds 





Here are 
your Irefi 
FactCards! 


Introducing Popular Elec- 
tronics FactCards. 

Each issue, Popular 
Electronics will present 3 
new FactCards, each deal- 
ing with one of a variety of 
electronics topics. Some 
will deal with electronics 
basics, some will deal with 
discrete components, some 
will deal with IC’s, and some 
will deal with circuits and 
applications. 

All will contain the type of 
information electronics hob- 
byists need, but sometimes 
must search to find. With 
FactCards, you can find that 
information in a hurry. 


Clip your 
cards, 
save them, 
and start 
building 
your 

FactCards 

library 

today! 
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“tics Factcard 


IVIIVI54C30 

MIVI74C30 


8-Input NAND Gate 


MM54C30/MM74C30 



FEATURES 

■ Wide supply voltage range 

■ Guaranteed noise margin 

■ High noise immunity 

■ Low power 

TTL compatibility 


3.0V to 15V 
1.0 V 

0.45Vcc (typ.) 
fan out of 2 
driving 74L 


ABSOLUTE MAXIMUM RATINGS (NOTE 1) 

- 0.3V to Vcc + 0.3V 


GENERAL DESCRIPTION 

The logic gate employs complementary MOS (CMOS), to 
achieve wide power supply operating range, low power con- 
sumption and high noise immunity. Function and pin out 
compatibility with series 54/74 devices minimizes design 
time for those designers familiar with the standard 54/74 
logic family. 

All inputs are protected from damage due to static discharge 
by diode clamps to Vcc and GND. 


Voltage at Any Pin 
Operating Temperature Range 
MM54630 

MM74C30 

Storage Temperature Range 
Operating Vcg Range 
Absolute Maximum Vc 


Lead Temperature (Soldering, 10 seconds) 


-55“Cto -h125"C 
-40‘’Cto -h85°C 
- 65^0 to -I- 150*0 
3.0V to 10 
10 


300 
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APPLICATION 

CIRCUITS 


GENERAL-PURPOSE PREAMPLIFIER 
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"186 ^Sronics FaCtCard ''^'VI5271 : JJJlJpSribt^^^^ 


MM5271 



GENERAL DESCRIPTION 

The MM5271 is a fully TTL compatible 4096-blt dynamic 
random access memory with TRI-SHARE. Because of this 
unique design feature. National is able to house a 4k device 
in an 18-pin dual-in-line package. The device is manufac- 
tured using N-channei silicon qate technology with a single 
transistor cell which provides higher density on a monolithic 
chip and thus lower cost. 


The TRI-SHARE Port (TSP) is a multifunction input that, 
along with a common input/output, allows National to man- 
ufacture an 18-mn version of a 4k RAM. The functions con- 
trolled by the TSP are read/write, Vrc, and logical chip 
select. In order to understand how the T&P works, consider 
the timing diagrams. The state of the TSP at the leading 
edge of the chip enable clock determines whether the de- 
vice is selected. If it is at a TTL high level, the chip is selected 
and the device goes into a read mode after chip enable goes 
high. This high level also controls the Vpc function in that It 
enables a reference voltage for a TTL high output. The 
supply for the output buffer is Vop, not the TRI-SHARE Port; 
thus, no special driver is required In order to perform a write, 
the TSP must be pulsed low after the minimum hold time 
and the appropriate data placed on the I/O. When the 
MM5271 goes into write, the output circuit is disabled. If the 
TSP is low at the start of the cycle, the memory is not 
selected but it will be refreshed when the chip enable clock 
is pulsed. 








MM54C30 

MM74C30 


8-input NAND Gate 


DC ELECTRICAL CHARACTERISTICS 


Parameter 

Conditiona 

TVP 

Units 

CMOS to CMOS 

Logical “1” Input Voltage 

yco=5.qy 

3.5* 

V 


Vcc=10V 

8.0* 

V 

Logical “0" Input Voltage 

Vcc=5.0V 

1,5** 

V 


Vcc-10V 

2.0** 

V 

Logical “1” Output Voltage 

Vcc-5 0y 

4.5* 

V 


Vcc“ 

9.0* 

V 

Logical “0" Output Voltage 

Vcc-5.0V 

0.5** 

V 


1 

II 

8 

> 

1.0** 

V 

Logical “r Input Current 

Vcc = 15V 

0.005 

pA 

Logical "0” Input Current 

Vcc = 15V 

-0.005 

mA 

Supply Current 

Vcc = 15V 

0.01 

(xA 


•Denotes minimum value 
••Denotes maximum value 


Parameter 

Conditiona 

TVP 

Units 

CMOS/LPTTL Interface 

Logical “1” Input Voltage 

54C 

1.5* 

V 


74C 

1.5* 

V 

Logical “0” Input Voltage 

54C 

0.8** 

V 

74C 

0.8** 

V 

Logical “1" Output Voltage 

54C 

2.4* 

V 

74C 

2.4* 

V 

Logical “0” Output Voltage 

54C 

0.4** 

V 


74C 

0.4** 

V 

Output Drive 

Output Source Current 

Vcc = 5.0V 

-3.3 

mA 


mA 

Output Source Current 

Vcc = 10V 

-15 

mA 

Output Sink Current 

Vcc = 5.0V 

3.6 

mA 

Output Sink Channel 

Vcc = 10V 

16 

mA 
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1 Qf; EopJllar FartParri MM5271 ‘ ^ 

Electronics raCILaru iviivio2/i , Qompatrible Dynamic RAM 


0°Cto +70°C, Vd 


DC ELECTRICAL CHARACTERISTICS 


OV, unless otherwise noted 


Symbol 

Parameter 

Conditions 

Min 

lyp 

Max 

Units 

Ili 

Input Load Current 

V,N=0V to V,H max 


0.01 

10 

jxA 

"loI 

Output Leakage Current For High 
Impedance State 



0.01 

10 

p,A 

!ddi 

^p^upply Current During CE 

CE-V,h 


1 

2 

mA 

ioDa 

Supply Current During CE 

CE-V,l 


20 

40 

mA 

!oO AVI 

Average V^o Current 

Cycle Time = 400 ns, tcE = 240 


35 

60 

mA 

!dD AV2 

Average Vqo Current 

Cycle time « 1000 ns 


15 

30 

mA 

!bb 

Vbb Supply Current Average 



5 

100 

P.A 

V,L 

Input Low Voltage 

r=10 ns 

-1.0 


0.6 

V 

V,H 

Input High Voltage 


2.4 


Voo+1 

V 

Vql 

Output Low Voltage 

Iqj_ = 2.0mA 

0.0 


0.45 

V 

Vqm 

Oidput High Voltage 

Iqh ~ “ 2.0mA 

2.4 
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For the best 

in hobby 

electronics 

read 

Popular 

Electronics 

During 
the next 
12 

n^onths 

Popular Electronics will feature 
timely and informative articles 
that help you get the most from 
your hobby. Each issue will 
include: 

• Exciting construction projects 
for the beginning and advanced 
builder 

• News and reviews on the 
hottest new consumer and 
hobby gear 

• Helpful hints and circuits that 
are an experimenter’s delight 

• Technology articles that 
entertain while they teach 

• Stories and columns that cover 
every important part of our 
hobby from antique radio to 
computers 

• and much more! 

Don’t take a 
chance on missing 
even one 
exciting issue. 

Subscribe now 
and save! 



The magazine for the 
electronics activist and the 
consumer electronics 
enthusiast! 

The best in hobby electronics 

appears each and everv mnnth 

in Popular Electronics! 

Subscribe Today! 
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CONSTRUCTION ARTICLES 

DESIGN YOUR OWN ROBOT Jonathan Connell 25 

Learn how complex robots are designed and built, then build a simple yet fascinating demonstration robot of your own 

BUILD THE COMPRESSOR-MATE James V. Jordan and John Yacono 35 

Extend the life of your air conditioner, refrigerator, or other compressor-based appliance with this project 

BUILD THE MAGIC FILM SPEAKER Marc Spiwak 56 

Have fun experimenting with this very unusual speaker 

FEATURE ARTICLES 

WIRE ANTENNAS FOR HAMS AND SWL’S Joseph J. Carr 49 

These antennas, although developed long ago, are still useful today 

ELECTRONIC LIMBS Martin Knight 53 

A revolutionary bioelectric-sensor system brings feeling and near-normal movement to artificial limbs 

ALL ABOUT OSCILLATORS Ron C. Johnson 59 

These simple sinewave generators can come in handy when working with audio and other circuits 

PRODUCT REVIEWS 

GIZMO 37 

Including: Sony Handycam Marine Pack, Pioneer LaserKaroke, Heath Reflex Wireless Security System, and much more 

HANDS-ON REPORT 61 

PCBoards Printed-Circuit Board Design Software 

PRODUCT TEST REPORT Len Feldman 64 

Sony CCD-TR4 Camcorder 

COLUMNS 

THINK TANK John Yacono 20 

The bitgrabber revisited 

ANTIQUE RADIO Marc Ellis 66 

Reading the mail 

COMPUTER BITS Jeff Holtzman 68 

The 386 revolution 

FUN SOFTWARE Fred Blechman 70 

Curses, Red Baron 

CIRCUIT CIRCUS Charles D. Rakes 72 

More NE602-based circuits 

DX LISTENING Don Jensen 76 

Change comes to Albania 

HAM RADIO Joseph J. Carr IS 

Improving reception in the crowded VHF/UHF bands. 

SCANNER SCENE Marc Saxon 80 

Top value in a mid-range scanner 
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INTRODUCING MARKET CENTER 

Not too many years ago, being an electronics hobbyist was 
among this country’s most popular pastimes. There were 
literally millions of basement workshops, and in towns large 
and small there was always a local merchant ready to supply 
the many tubes, capacitors, resistors, and what-have-you’s 
that were greedily snatched up by a public that was fascinated 
by anything electronic. 

As time went on, tubes gave way to transistors, which gave 
way to integrated circuits. Along the way, as such things 
usually go, some of the fascination began to fade, and with it 
many of those local parts suppliers. 

Today, being an electronics hobbyist is truly a labor of love. 
Unless you are exceedingly fortunate, building a project or 
doing some electronics experimenting usually means turning 
to mail-order suppliers to obtain at least some of the parts. 

And even then, if the part you need is “exotic,” finding it may 
entail searching through dozens of catalogs and making at 
least as many telephone calls, especially if you are not familiar 
with the relatively few companies still around that go out of 
their way to help the hobbyist. 

It’s not surprising, then, that of all the questions we get asked 
here at Popular Electronics, among the most popular is 
“Where can I find. . .?” This month we’ll show you where to 
look. Starting on page 48A, you’ll find the Popular 
Electronics Market Center, a special advertising section 
highlighting mail-order merchants who want to help you find 
what you need. 

As you browse through the Popular Electronics Market 
Center, you’ll find merchants dealing in all types of 
components, surplus gear, computer gear, audio and video 
gear, and much more. It’s literally a one-stop supermarket for 
everything electronic; look for it every second month, and only 
in Popular Electronics. 

P.S. When you call or write, tell ’em we sent you! 



Carl Laron 
Editor 
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Your most complete source for electronics 
books for over 25 years. 
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Membership Benefits • Big Savings, in addition to this introductory 
offer, you keep saving substantially with members' prices of up to 50% off the 
publishers’ prices. • Bonus Books. Starting immediately, you will be eligible 
for our Bonus Book Plan, with savings of up to 80% off publishers’ prices. • Club 
News Bulletins. 15 times per year you will receive the Book Club News, describ- 
ing all the current selections— mains, alternates, extras— plus bonus offers and 
special sales, with scores of titles to choose from. • Automatic Order. If you 
want the Main Selection, do nothing and it will be sent to you automatically. 
If you prefer another selection, or no book at all, simply indicate your choice 
on the reply form provided. You will have at least 10 days to decide. As a mem- 
ber, you agree to purchase at least 3 books within the next 12 months and may 
resign at any time thereafter. • Ironclad No-Rlsk Guarantee. If not satisfied 
with your books, return them within 10 days without obligation! ♦ Exceptional 
Quall^. All books are quality publishers’ editions especially selected by our 
Editorial Board. (Publishers’ Prices Shown) 
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Please accept my membership in the Electronics Book Club and send the 5 volumes listed 
below, billing me $4.95. If not satisfied, I may return the books within ten days without obli- 
gation and have my membership cancelled. I agree to purchase at least 3 books at regular 
Club prices during the next 12 months and may resign any time thereafter. A shipping/han- 
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POPULAR.ELECTRONICS 


LETTERS 


ATTACKING THE SONIC 
DEFENDER 

The article, “The Sonic De- 
fender” (Popular Electronics, 
May 1991), by Phil Salas does a 
grave disservice to your read- 
ers, and the manner in which it 
was published was irresponsi- 
ble. Furthermore, the editorial 
that accompanied the article Is 
blatantly Incorrect in describing 
the weapon as “purely defen- 
sive” and a “sound” solution to 
the problem. The attitudes con- 
veyed are simplistic, and are 
certain to get Innocent people 
hurt. 

As a Martial Artist, I have 
worked with civilian and military 
police for more than ten years, 
and there are four points on 
which most all of those law- 
enforcement and self-defense 
experts agree: 

1 . The “perfect” weapon or 
fighting technique, offensive or 
defensive, does not exist. For 
example, many people (myself 
included) are virtually immune 
to chemical mace or CS tear 
gas products, yet thousands of 
people swear by the aerosol 
cans that they carry in their 
pockets or purses. 

2. There Is no such thing as a 
“purely defensive” weapon. 
Anything effective in defense 
must (and therefore, can) be 
effective in offense. Once hos- 
tilities begin, the best defense is 
a good offense. 

3. It is rare for the person 
attacked to have greater fighting 
skills or devices than the at- 
tacker. A 25-year-old mugger 
may well have a dozen years of 
training in street fighting, but the 
victim probably has but a few 
hours, at most. To be effective, 
the potential victim should have 
experience comparable to the 
attacker; there are no shortcuts 
to self-defense. 

4. A determined and compe- 
tent attacker will always seek to 
disarm the victim and. If appro- 
priate, use the victim’s 
weapon(s) against the victim. A 
typical knife fighter expects to 
be cut — badly — maybe losing a 
finger, or worse. With such an 
outlook, a little noise-maker like 
the Sonic Defender will be of 
little use. 

The fourth point is particularly 
alarming because the Sonic De- 
fender is so non-directional that 
It can injure the victim, even if 
used properly. Furthermore, 


many attacks, including sexual 
attacks, generally involve torso- 
to-torso contact. In such cases, 
130 decibels of sound will Injure 
both parties, and the injuries 
might be permanent. In the 
United States, on more than 
one occasion attackers have 
been awarded damages for inju- 
ries sustained in the attack 
through lawsuits brought 
against their victims. 

It is well known that noises 
(whistles, sirens, etc.) are effec- 
tive in deterring crime, and the 
longer the noise can be con- 
tinued, the better. But the Sonic 
Defender’s locking switch is a 
nice, but wasted, feature. The 
unit can be smashed (and 
therefore turned off) Instantly by 
a hand or a foot. In the process, 
the much-touted wrist strap be- 
comes a trap, immobilizing the 
victim’s hand and wrist. 

Moreover, the Sonic Defender 
may well be considered a dead- 
ly weapon, and therefore be 
illegal to carry openly or con- 
cealed. Most states define a 
“deadly weapon” or a “dan- 
gerous instrument” as that 
which is readily capable of 
causing serious injury or death. 
Although the judicial system will 
have to rule on the Sonic De- 
fender, loss of hearing would 
certainly seem to fall in the 
category of serious Injury. Fur- 
thermore, use of a deadly 
weapon (as legally defined or 
construed) is generally justified 
legally only when life itself Is 
threatened. Permanently deaf- 
ening a purse snatcher could 
land the purse owner in jail. 

In short, no one thing is effec- 
tive in guaranteeing personal 
safety. If a victim attempts to 
use a weapon defensively, it is 
likely to be used offensively 
against the victim, by a more 
skilled attacker. While the legal 
implications of the Sonic De- 
fender are unclear, and Its 
effectiveness limited, posses- 
sion and use of this device are 
questionable. 

The bottom line of my com- 
plaint Is that a construction 
article was presented to the 
general public, with a minimal 
and incomplete disclaimer, and 


with the intent that some read- 
ers will actually buy or build the 
device. Nowhere are there real 
assurances that they will be 
qualified to use it, or worse, will 
even be aware of its shortcom- 
ings. While I’m sure that your 
Intentions were good, these is- 
sues are not simple, and do not 
fit in a paragraph or two. If 
Popular Electronics is not the 
forum for a discussion of such 
matters, then it would be in the 
best Interests of society for the 
magazine to confine itself to the 
multitudes of other projects and 
subjects that it can adequately 
address. 

There is no panacea for de- 
fense or offense — the only 
effective means of defending 
oneself is to have a broad spec- 
trum of techniques at one’s 
disposal, and to train diligently 
in the use of those techniques. 
There are some very simple, 
easily mastered self-defense 
strategies, and others that are 
complex. If an Individual wants 
to become skilled In self-de- 
fense, a competent training 
program should be sought out. 

If a product or device Is offered 
for self-defense purposes, the 
provider has the responsibility 
to inform and/or train the user in 
the moral and legal aspects of 
using that product. Most major 
suppliers of martial-arts and/or 
law-enforcement weapons do 
that. 

For further reading about the 
moral and legal implications of 
defending oneself, I highly rec- 
ommend attorney Carl Brown’s 
American Law and the Trained 
Fighter (1983, Ohara Publica- 
tions Inc., Burbank, CA). 

M.H.F 

San Jose, CA 

The Sonic Defender is intended 
to be used as a deterrent. It is 
definitely not, nor was it 
portrayed to be, the perfect de- 
fense. I will always be hopeful 
that no Popular Electronics 
readers will ever have cause to 
use it or any other device in any 
type of defensive situation. 

The Sonic Defender does 
have a directional output. The 
user is not subjected to more 


than about +100 dB when 
pointing the device away from 
himself And while anyone with- 
in about three feet of the front 
end of the unit will experience a 
sound pressure at about the 
threshold of pain, permanent 
hearing loss should not occur 
unless there is prolonged ex- 
posure. 

The Sonic Defender is ex- 
pected to startle an attacker, 
possibly giving the victim the 
ability to run away while attract- 
ing attention. As M.H.F. stated, 
loud noises are well-known 
crime deterrents. The Sonic De- 
fender is quite an attention 
getter. 

Finally, I would prefer my wife 
to have a Sonic Defender with a 
wrist strap than a whistle on a 
cord around her neck, as many 
women wear. Also, I would pre- 
fer that my wife concentrate on 
running from an assailant and 
let the Sonic Defender scream 
for her, instead of trying to run 
as she blew a whistle or 
screamed. 

I agree that there is no right 
answer in a defensive situation. 

I designed the Sonic Defender 
for my wife because she is a 
college student and often has to 
walk alone across virtually des- 
erted parking lots. The Sonic 
Defender, while by no means 
the perfect answer, is far better 
than a police whistle. 

Phil Salas 

ALL ABOUT RMS 
VOLTAGE 

In his article “All About Meters” 
(Popular Electronics, May 
1991) Stephen J. Bigelow 
states, “Since the voltage will 
still pulsate over time, the meter 
will indicate the average (or 
rms) value.” That statement im- 
plies that the average voltage 
and the rms voltage are one 
and the same. That is not true 
for sinusoidal voltages, to which 
It is assumed the article is refer- 
ring. 

For a sinusoidal voltage 
waveform, the average voltage 
is zero volts. Think about It: The 
voltage spends as much time 
above zero as It does below.. 
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yielding an average of zero. 
Perhaps the author was thinking 
about the average voltage of the 
magnitude of the sine wave. If 
that is the case, he would still 
be wrong. The average of the 
magnitude of a sinusoidal wave- 
form is 0.637 X Vp, where Vp is 
the peak voltage. The rms volt- 
age, as he correctly states. Is 
0.707 X Vp. These clearly are 
not equal quantities. The deriva- 
tion of these formulas can be 
found in most books explaining 
the origin of rms voltage. 

R.W.F. 

Albany, NY 

You are absolutely right! Aver- 
age and rms magnitudes are 
indeed two completely different 
factors. While the two values 
were not intended to be equa- 
ted, that is certainly how they 
were presented. The section to 
which you refer (which ap- 
peared under the subheading 
AC Modifications") should have 
read something like this: 

"Since the voltage will still 
pulsate over time, the meter will 
indicate the average AC value. 
Average voltages are slightly 
less than rms values, so the 
meter scale will have to be 
calibrated to read in rms . " 

/ sincerely apologize for this 
confusion and regret any incon- 
venience that it may have 
caused. 

Stephen J. Bigelow 


MORE ON SIGNALS 
FROM SPACE 

I applaud L. George Lawrence 
for his exquisite and com- 
prehensive coverage of the 
biological forces that truly exist 
in our universe in his article “Are 
We Receiving Biological Signals 
from Outer Space?” (Popular 
Electronics, April 1991), and 
the evidence that he has pre- 
sented In the several biograms 
depicted. However, while his 
sensory analysis of egg cells, 
plant cells, and animal cells 
appear to be correct, within the 
environs In which he has placed 
them, he has totally failed to 
envision these biological trans- 
ducers within two very different 
and important areas of concern. 

Initially, I must say that my 
observations of the same data 
differ from his conclusions. His 
deductions were made in a des- 
ert-like atmosphere. My 


observations were made for the 
past three years in a cold, clear 
climate In northern Maine, 
chosen for a similar reason: the 
absence of earth-bound radio 
emissions of whatever frequen- 
cy. What Mr. Lawrence has 
failed to enter into the equation 
is the diurnal change in the 
Earth’s magnetic field and the 
totally aberrant behavior of that 
field during periods of high 
magnetic activity created by the 
unpredictable activity of the sun. 
I have produced biograms sim- 


ilar to his. However, on those 
occasions I correlated those ob- 
servances with the degree of 
Earth’s field disturbances with 
the Naval Observatory and 
found that my biograms were 
smeared or distorted by the 
effects of the solar winds. 

I would suggest to Mr. Law- 
rence that before he instigates 
any further research into the 
biosensing field, he consider 
the effects of the Earth’s mag- 
netic field. The results obtained 
by doing so may indeed en- 


lighten or disturb him. His 
research, while adequate for his 
purposes does not encompass 
the entire scenario. I would like 
to add that his image-acquisi- 
tion device would be better 
served by using an FM mode 
rather than AM. As he states, 
the frequencies involved are 
quite low, with which I agree. 
However terrestrial and man- 
made interference does exist In 
the spectrum to which he refers. 
R.G.H. 

North Edgecomb, ME ■ 


Major Manufacturer 
Service and Repair 
Documentation 


SAMS, the leading source for service and repair 
documentation and manufacturers' schematics, offers you 
comprehensive coverage of a wide range of products. 


TVs (PHOTOFACI®) 

VCRs 

Computers 

Citizen Band Radios 

Scanners 

Automobile Radios 


Tape Recorders 
Transistor Radios 
Modular Hi-Fi 
Mdeodisc Players 
Disc Drives 
Monitors 


Overnight Delivery Available 

See your local Electronics Distributor 
or call SAMS at 1-800-428-7267 and ask 
for Operator RE-1. 
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2647 Waterfront Parkway East Drive, Suite 300 
Indianapolis, Indiana 46214-2012 
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Build Your 
Own Test 
Equipment 

by Homer L Davidson 


With so much test equipment 
on the market, you might won- 
der why anyone would want to 
build their own. Homer L. David- 
son gives four common-sense 
reasons: to save money, to learn 
how test instruments work, to 
create instruments that are not 
commercially available, and to 
locate defective circuits. He pre- 
sents plans for 32 test 
instruments, some of which can 
be built in an evening and 
others that might take a couple 
of days to build — and all of 
which have actually been con- 



structed, tested, and placed in 
service. Along with complete 
parts lists instructions on how to 
build, wire, and solder each 
unit, the book contains informa- 
tion about testing and servicing 
possible problems. The book 
also explains how to etch 


printed-circuit boards and select 
cabinets for the finished proj- 
ects. Divided into five sections, 
the book covers five different 
types of test equipment, sorted 
by who might use them: the 
novice, beginner, homeowner, 
student, and electronic techni- 
cian. Beginner projects include 
simple testers for diodes/LED’s, 
fuses, power-line polarity, and 
microwave ovens. For the 
novice, projects include a white- 
noise generator, stereo balance 
tester, diode/SCR/Triac con- 
tinuity tester, and CB indicator. 
Experienced electronic-project 
builders might want to tackle the 
sine/square/triangle wave gen- 
erator, audio-amp checker, or 
audio handheld signal tracer, 
and technicians can build their 
own DC motor tester, TV trou- 
bleshooter, deluxe sine/square- 
wave function generator, or In- 
frared remote-control checker. 

Build Your Own Test Equip- 
ment costs $17.95 and is 
published by TAB Books Inc., 
Blue Ridge Summit, PA 
17294-0850; Tel. 
1-800-233-1128. 
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for each item along with clearly 
written “introductions” to short- 
wave, amateur radio, facsimile, 
and radioteletype that offer a 
wealth of practical Information 
for beginners. 

Universal Communications 
Catalog 91-02 is available for 
$2.00 from Universal Radio 
Inc., 1280 Aida Drive, Rey- 
noldsburg, OH 43068; Tel: 
800-431-3939. 
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INSIDE AUTOSKETCH: 
2nd Edition 

by Frank Lenk 

AutoSketch is an easy-to-use 
computer-aided drafting pro- 
gram that bridges the gap 
between the simplicity of paint 
programs and the power of 
highly technical CAD programs. 
This book shows readers how 
to unleash the program’s full 
potential and increase the 
speed and performance of their 
drafting tasks. It uses practical 
examples and hands-on exer- 
cises to demonstrate the use of 
all AutoSketch commands. 


UNIVERSAL 

COMMUNICATIONS 

CATALOG 

from Universal Radio Inc. 

Combining Universal Radio’s 
earlier shortwave, amateur, and 
scanner catalogs, this 92-page 
catalog is filled with equipment 
for the radio hobbyist. It in- 
cludes an array of 
communications receivers, com- 
mercial receivers, portable 
receivers, shortwave antennas, 
RTTY and fax equipment, com- 
puter interfaces, HF 
transceivers, FM handheld 
transceivers, amplifiers, books, 
and accessories. The catalog 
packs in a lot of information, 
featuring detailed operational 
descriptions and specifications 



INSIDE " 

AUTOSKETCH 


The Complete Guide to Productive 
Drawing Using /^noSketch 




Readers are shown how to be- 
gin producing computer- 
assisted drawings for mechan- 
ical parts, schematics, and 
architectural designs. The book 
also provides tips and tech- 
niques for more sophisticated 
drawings. It explains how to 
create and manage AutoSketch 
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Now! Emerience the electronics behind 
the MIDI rovolution as m build your 
own (ompirter-rontrolled music center 




Only NRI’s innovative, athome training 
in Electronic Mu»c Technology gives 
you handson esqperience with the 
equipment that’s revolutionizing the 
mu^c industry— Atari ST Series 
computer with built-4n MIDI ports, 

Casio EfT-SOOO synthemzer with 
advanced MIDI operations, and 
ingenious MIDI software that 
links computer keyboard to 
synthesizer keybomd— aU 
yours to train with and keep! 

This year, over $1.5 billion 
worth of digital electronic 
music instruments, from 
keyboards to drum 
machines, will be sold in 
the U.S. alone. Enthusi- 
asts everywhere — 
professional musicians 
and recording 
technicians, even 
people who have 
never touched a musical 
instrument before — are discovering the 
excitement of today’s electronic music 
technology. 

At the heart of this excitement is MDl 
(Musical Instrument Digital Interface), an 
innovation that’s transformed musical 
instruments into the ultimate computer 
peripherals. . .and opened up a whole new 
world of opportuni^ for the person who 
knows how to use, program, and service 
this extraordinary new digital equipment. 

Now NRl’s breakthrough Electronic 
Music Technology course puts you at the 
forefront of this booming new technology 
with exclusive training built around a MDl- 
equipped computer, MDl synthesizer, and 
N^Dl software you keep. 

Dynamic new technology opens up new 
career opporbintties 

The opportunities are unlimited for the 
person who’s trained to take advantage of 
today’s electronic music phenomenon. Now 
you can prepare for a high-paying career as 
a sound engineer, recording engineer, or 
road technician. . . even start your 
own business selling and servicing 
today’s high-tech musical 
instruments. Or simply unleash 
your own musical creativity with 
the breakthrough training and 
equipment only NRl gives you. 

Only NRl gives you hands-on 
training todays MIDI technology 

The Atari ST Series computer included in 
your course becomes the heart of your own 


computer- 

controlled music center. 

With its tremendous power, superior 
graphics capabilities, and built-in MDl 
interface, the 16/32-bit Atari ST has almost 
overnight become the computer of choice 
for today’s most knowledgeable electronic 
musicians. 


with the hand-held digital multimeter 
also included in your course. 

No previous electronics or music 
experience necessary 

No matter what your background, 
NRl gives you the skills you need 
to take advantage of today’s 
opportunities in electronic music 
technology. 

With your experienced NRl 
instructor always available to 
help, you master the basics of 
electronic theory step by step, 
gaining the full understanding 
of electronics that’s now so 
essential for technicians and 
musicians alike. 

You move on to analyze 
sound generation tech- 
niques, digital logic, 
microprocessor funda- 
ment^s, and sampling 
and recording tech- 
niques... ultimately 
getting first-hand 
experience with today’s 
explosive new 
technology as you 
explore MDl, waveshaping, patching, 
sequencing, mixing, specif effects, and 
much more. 


Plus, even if you’ve never been involved 
with music before, NRl gives you enough 
basic training in music theory and musical 
notation to appreciate the creative potential 
and far-reaching applications of today’s 
electronic music equipment. 


Your Casio HT-3000 synthesizer features 
a five-octave, MDl-compatible digital 
keyboard with built-in monitor speakers, 
advanced tone editing and writing, pattern 
memory, keyboard split, tone and rhythm 
banks, chord memory, and dozens more 
statoof-theart capabilities. 

Plus you get ingeniously designed MDl 
software that opens up amazing new 
creative and technical possibilities. . . you 
actually build your own 4-input audio 
mixer/amplifier. . .and you test the elec- 
tronic circuits at the core of 

today’s new g[ 

equipment MMS9M SchOOlS 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 


Send today Iw FREE atalog 

If the coupon is missing, write to 
NRl Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 




For Career courses approved 
under Ql bill □ check for details. 


[!^ Check One FREE Catalog Only 

□ Electronic Music Technology 

□ Microcomputer Servicing □ Computer Programming 


□ TV/Video/Audio Servicing 

□ Security Electronics 

□ Basic Electronics 

Name 


□ Desktop Publishing and Design 

□ Fiction/Nonfiction Writing 

□ Bookkeeping & Accounting 

Age 


NRl training includes an Atari ST 
computer, Casio synthesizer, exclusive 
AUDI software, and much more — 
all yours to train with and keep! 

(TV not supplied) 


Address _ 


City/State/Zip . 




Accredited Member, National Home Study Council 
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parts and files, produce indus- 
try-standard dimensional 
drawings, and import and ex- 
port drawings to and from 
AutoCAD and other programs. 
The book begins with non-tech- 
nical drawings — sketches that 
laymen might need to do — and 
in the process explores the 
basics of the program. The sec- 
ond section takes an in-depth 
look at some of the higher level 
features — reference grids, mac- 
ros, drawing layers, group 
object manipulation, and print- 
ing or plotting — used to 
complete moderately complex 
technical drawings. Part three 
deals with full-blown technical 
drawing applications, and 
covers topics such as pattern 
fill, dimensioning, object arrays, 
and the transfer of drawing files 
to other software. The second 
edition of this book explores the 
new features added with the 
release of AutoSketch Version 
3, which is easier for beginners 
to master, yet can handle a 
remarkable range of drafting 
jobs. 

Inside AutoSketch, Second 
Edition costs $24.95 (an op- 
tional disk costs $14.95) and is 
published by New Riders Pub- 
lishing, 1025 East Powell, #202, 
Gresham, OR 97030. 
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SHORTWAVE 
LISTENING GUIDEBOOK 

by Harry L. Helms 

Despite the availability of up-to- 
the-minute news through satel- 
lite television and fiber-optic 
telephone communications, 
shortwave radio continues to be 
a popular hobby. Listening to 
shortwave broadcasts from for- 
eign countries is like having a 
front-row seat to world events — 
often without all those layers of 
censorship imposed by various 
governments and military 
groups. Although shortwave ra- 
dios are easy to use and don’t 
require any special licenses or 
fancy antenna systems, some 
practical advice is needed to 
find the broadcasts that most 
interest you. This book tells you 
when, where, and how to hear 
shortwave broadcasts from 
around the globe. In non-tech- 
nical language, it explains how 
to select the shortwave radio 
that meets your needs, why and 
how reception conditions vary at 



different times of the day and 
seasons of the year, how to 
correctly operate a shortwave 
radio, and how to obtain pro- 
gram schedules and other 
materials from overseas sta- 
tions. It also provides profiles of 
major international broadcasting 
stations and reveals the fre- 
quencies used by the U.S. 
armed forces. Air Force One, 
and ship-to-shore stations. 

Other relevant topics discussed 
Include “pirate” and clandestine 
radio broadcasters, antennas, 
ham radio, and the hobby as- 
pects of shortwave listening. 
Several tables provide quick ref- 
erence material, and numerous 
photos and diagrams help clar- 
ify important concepts. 

Shortwave Listening 
Guidebook costs $16.95, and is 
published by HighText Publica- 
tions, Inc., 7128 Miramar Road, 
Suite 15, San Diego, CA 92121 
CIRCLE 82 ON FREE 
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BEGINNER’S GUIDE TO 
READING 
SCHEMATICS: 2nd 
Edition 

by Robert J. Traisterand 
Anna L. Lisk 

Newcomers to electronics often 
view learning to read schematic 
diagrams and using them to 
analyze circuits as a complex 
and difficult task. This book sets 
out to prove that view is mis- 
taken by showing that learning 
to interpret the symbols, inter- 
connections, and component 
designations can be quite sim- 
ple. The book clearly illustrates 
which symbols stand for capaci- 
tors, transformers, resistors, 
inductors, conductors, switches, 
cables, batteries, vacuum tubes, 
and more. It also explains how 


those symbols work together, 
how to read combinations of 
symbols, and how to draw sche- 
matics. The second edition 
includes new, updated drawings 
that reflect the latest in elec- 
tronic circuitry, as well as an 
index of symbols. 

Beginner’s Guide to Reading 
Schematics, Second Edition 
costs $10.95 and is published 
by TAB Books Inc., Blue Ridge 
Summit, PA 17294-0850; Tel. 
1-800-233-1128. 
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1991 REST-OF-THE- 
STORY ELECTRONICS 
CATALOG 

from Home Automation 
Laboratories (HAL) 

This 52-page catalog Is filled 
with gadgets for do-it-yourself 
home automation — simple de- 
vices that don’t require a degree 
in electronic engineering, but 
that you can hook up If you can 
use a screwdriver. Each product 
is described fully, including what 
it does and how It works. The 
brochure contains motion-sens- 
ing systems, video-doorphones. 



remote-control devices, security 
systems, automated plant-wa- 
tering systems, computer- 
controlled systems, telephone- 
control systems, light dimmers, 
and more. New to the 1991 
edition are a “shoebox” 286 
computer, wireless doorbell 
chimes, a computerized recep- 
tionist, advanced house sitters, 
illuminated house numbers, a 
temperature-monitoring system, 
and the X-10 two-way PC tool- 
kit. 

The 1991 HAL Catalog is free 
upon request from Home Auto- 
mation Laboratories, 5500 
Highlands Pkwy, Suite 450, At- 
lanta, GA 30082; Tel: 


404-319-6000; Fax: 
404-438-2835. 
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ELECTRONICS 
CATALOG #566 

from Mouser Electronics 

Up-to-date product data and 
pricing on more than 35,000 
electronic components from 
more than 80 manufacturers are 
offered in this comprehensive 
buying guide. To help consum- 
ers locate particular products 
quickly and easily, product Index 
tabs have been added and a 
quick Index appears on the front 
cover. A “New Products” sec- 
tion — which is representative of 
the general merchandise of- 
fered in the rest of the catalog — 
Includes a wide selection of 
cable assemblies, switches, 
tools, connectors, meters, jacks 
and plugs, components, bread- 
boards, cabinets and cases, 
displays, security devices, and 
test equipment. 

The Electronics Catalog 
#566 is free upon request from 
Mouser Electronics, 2401 High- 
way 267 North, Mansfield, TX 
76063; Tel: 800-992-9943. 
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LENK’S AUDIO 
HANDBOOK: 

Operation and 
Troubleshooting 

by John D. Lenk 

Thoroughly examining up-to- 
date methods for maintaining 
and troubleshooting today’s 
consumer audio products, this 
book provides highly practical 
advice for audio technicians, 
field-service engineers, and se- 
rious audiophiles. It is intended 
to fill the gap between complex 
theoretical works on audio cir- 
cuitry and often-scanty service 
literature. With step-by-step and 
circuit-by-circuit directions, this 
comprehensive reference pro- 
vides enough information to 
enable readers to build audio 
circuits from scratch. Because 
no previous design experience 
is required to apply the design 
data and techniques presented, 
the practical experimenter can 
use the book as a hands-on 
tool. Detailed coverage Is given 
to such products as CD players, 
AM/FM tuners, turntables. 
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graphic equalizers, surround- 
sound systems, cassette play- 
ers, and laser-optic devices. In 
addition, the book explains the 
audio components of camcor- 
ders, stereo TV’s, and VCR’s. 

For each product, the book pro- 
vides a complete description 
(Including the specifications); 
reports on the operating pro- 
cedures, controls, and 
indicators; explains trou- 
bleshooting and adjustment 
techniques; and provides circuit 
diagrams that Indicate input/out- 
put, adjustment and test points, 
signal paths, power connec- 
tions, and more. 

Lenk’s Audio Handbook: Op- 
eration and Troubleshooting 
costs $39.95 in hardcover and 
is published by McGraw-Hill 
Book Company, 11 West 19th 
Street, New York, NY 10011; Tel. 
1-600-2-MCGRAW. 

CIRCLE 96 ON FREE 

INFORMATION CARD 

1991 SUPPLEMENT R 

from Jensen Tools Inc. 

Although it’s called a supple- 
ment, this 100-plus page 



booklet is a full catalog in its 
own right. It features a wide 
assortment of tools commonly 
used by electronics hobbyists 
and professionals, including 
screwdrivers, nutdrivers, vac- 
uums and cleaners, drills and 
accessories, flashlights, osr 
cilloscopes, soldering 
equipment, test equipment, wire 
crimpers and strippers, and 
wire-wrapping tools. Also fea- 
tured are tool kits, cases, and 
service kits. Of special interest, 

I and highlighted in this issue is a 


15-page Insert of new products 
that includes production equip- 
ment, test equipment, logic 
analysis test kits, and plant- 
maintenance tools and equip- 
ment. 

The 1991 Supplement R is 
free upon request from Jensen 
Tools Inc., 7815 South 46th 
Street, Phoenix, AZ 
85044-5399; Tel: 602-968-6231; 
Fax: 800-366-9662. 
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SOFTWARE 
ENGINEERING TOOLS 
CATALOG #4 

from BSOFT Software Inc. 

This catalog offers low-cost, 
stand-alone engineering pro- 
grams designed for engineers, 
technicians, and hobbyists for 
use on IBM PC’s an compati- 
bles. Featured are programs for 
drawing schematics, simulating 
logic-control circuits, FFT analy- 
sis, and circuit analysis. CAD 
(computer-aided design) pro- 
grams for performing structural 
analysis, designing electronic 
circuits, and PC-board layout 
are offered, as well as comput- 


er-aided-mathematics and 
waveform-viewer software. The 
catalog contains descriptions 
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and ordering information on all 
the software. 

The Software Engineering 
Tools Catalog #4 is free upon 
request from BSOFT Software 
Inc., 444 Colton Road, Colum- 
bus, OH 43207-3902; Tel: 
614-491-0832; Fax: 
614-497-9971. ■ 
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1485 Southern Way 
Sparks. Nevada 89431 
Tel; (702) 353-2900 
Fax: (702) 353-2929 


324 PanaVise Electronic Work Center > 


This economical package makes work areas more efficient and manageable. Parts, 
tools, solder, soldering iron holder and PC board are exactly where you want them! Fea- 
tures famous PanaVise “tilt, turn and rotate" control. Solder spool 
holder self-centers the feed, and the soldering iron holder keeps the 
iron at an easy-to-reach angle. Rugged, sturdy and tough, it also accepts all regular 
PanaVise interchangeable heads. 


M 301 Standard PanaVise 

Here’s the world’s best small vise and the 
perfect introduction to PanaVise quality 
and convenience. One control knob locks 
work firmly into position! Also accepts 
all regular PanaVise interchange- 
able heads. 


A 396 Wide Opening Head PanaVise 

Combine our 300 Standard Base (which accepts all PanaVise inter- 
changeable heads) with our 366 Wide Opening Head to create a versa- 
tile work-holding tool. Ribbed neoprene jaw pads hold circuit boards or 
other objects securely; reverse them for deep “v" grooves that can hold 
delicate cylindrical objects. 




« 
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NEW PRODUCTS 


Modular- 
Cable Tester 


You can precisely identify the 
exact point of two connections 
at each end of a modular cord 
assembly using the PA1529 
Patch Check continuity tester 
from Paladin. The hand-held in 
strument identifies open, 
shorted, and cross-connected 
telecommunications circuits on 
a clear LED readout that you 
can hold in the palm of your 
hand. Designed for testing tele- 
phone (RJ11) and computer 
data-link (RJ45) wiring, the 
Patch Check also verifies the 
correct wiring configuration of 



unshielded twisted pair in the 
10BASE-T baseband medium. 
By simply pressing a button, 
you can review a sequential 
comparison of the wire position 
and the continuity of the modu- 
lar plugs at each end of the 
cable. 

The PA1529 Patch Check has 
a list price of $49.95. For further 
Information, contact Paladin 
Corporation, 3543 Old Conejo 
Road, Newbury Park, CA 
91320; Tel: 805-499-0318. 
CIRCLE 101 ON FREE 
INFORMATION CARD 


HANDHELD 

MULTIMETERS 

At the high end of John Fluke 
Mfg. Company’s 70 Series //, 
line of multimeters are the mod- 
els 79 and 29. The handheld 
meters can check capacitance 
from 10 pF to 9,999 a useful 
range for testing large elec- 
trolytics and eliminating the 
need for a dedicated capaci- 
tance meter. An innovative 
frequency function can simulta- 
neously display frequency — 
from 1 Hz to 20 kHz— on the 
digital display and AC voltage 
on the analog bar graph. That 
allows users to see how much 
potentially hazardous voltage Is 
present when making frequency 
measurements. A 63-segment 
bar graph updates as fast as the 
eye can follow and simulates 
the function of an analog needle 
for watching trends, peaking, 
and nulling. The models 79 and 
29 feature “Smoothing,” which 
displays the running average of 
eight readings to provide stable 
readings even with uneven sig- 
nals. The two meters also have 
a proprietary Lo-ohms function 
that provides 0.01 ohm resolu- 
tion with high noise rejection to 
sense very small resistance 
changes. 

Standard features on each 
unit in the 70 Series II family 
Include automatic “Touch Hold,” 
which captures and holds stable 
measurements, allowing techni- 
cians to take readings in hard- 
to-reach places while keeping 
their eyes on the circuit. An 
exclusive algorithm holds con- 
secutive stable readings without 
manually resetting the meter. 



Other standard features include 
autoranging, range hold, and 
optional manual ranging. The 
use of a single “time-activated” 
pushbutton and a rotary switch 
make the meters easy to oper- 
ate and more reliable due to 
their low moving-parts counts. A 
holster with Flex-Stand allows 
the meters to hang from a door 
or pipe, stand at virtually any 
viewing angle, or clip on a belt 
or a tool kit. 

The models 79 and 29 hand- 
held multimeters each cost 
$185. For further information, 
contact John Fluke Mfg. Co., 
Inc., P.O. Box 9090, Everett, 

WA 98206-9090; Tel: 
206-347-6100. 
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VGA PACKAGE 

Targeted at 8088, 286, 386, and 
486 PC compatibles, JDR Mi- 
crodevices’ Super High 
Resolution VGA Package con- 
tains all the hardware and 
software needed to improve the 
graphic resolution of most sys- 
tems. For existing software that 



cannot take advantage of the 
enhanced resolution, the pack- 
age is also compatible with 
VGA, EGA, CGA, HDC, and 
MDA modes. 

The bundle consists of a Re- 
lysis 9514 VGA monitor, a 
Modular Circuit Technology 
1024 X 768 VGA card with 512 
KB installed, and software driv- 
ers for Windows 3.0 and other 
popular software packages. The 
monitor was designed to reduce 
eye strain and provide high- 
definition video. Its 14-inch, 
non-glare screen features a 
0.28mm dot pitch for improved 
clarity, and It has a 1:1 aspect 
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ratio in 1024x768 and 
640 X 480 modes. The VGA 
card can be used in 8-bit mode 
on 8088-based machines, and 
can also be used in 16-bit, high- 
performance mode in machines 
with a 16-bit bus. The card’s 
RAM is expandable to 1MB. In 
1-MB configuration, the card- 
and-monitor combination will si- 
multaneously display 256 colors 
at 1024 X 768 resolution. 

The Super High Resolution 
VGA Package costs $599. For 
more information, contact JDR 
Microdevices, 2233 Branham 
Lane, San Jose, CA 95124; Tel: 
408-559-1200; Fax: 
408-559-0250. 
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STEREO MIXER 

Incorporating a special sound- 
effects generator and inputs for 
a variety of audio and video 
equipment, the SM509 ATUS 
stereo mixer from Audio-Tech- 
nica also features a five-band 
graphic equalizer and an elec- 
tronic echo circuit. Unique 
circuitry adds six sound 
effects — snare, bomb, video 
gun, laser, phone, and UFO— to 
the mixed output. For added 
flexibility, the speed and volume 
of the sound effects can be 
continuously altered. The mixer 
provides Inputs for micro- 
phones, CD players, turntables, 
tape decks, and video equip- 
ment. Four separate stereo 
inputs can be selected and 
mixed in a smooth, well-con- 
trolled manner, with a master 
volume control for the output. 
The SM509 can mix combina- 
tions of two turntables, four 
stereo line-level devices, and 
two microphones. Dual VU 
meters with easy-to-read LED’s 
provide continuous visual In- 
dication of the output levels. 

The mixer also features a sepa- 
rate microphone Input with 
provisions for “voice-over,” 
which automatically attenuates 
all other channels up to 12 dB. 

A pitch transposer alters the 
sound of the announcer’s voice 
at the push of a button. 



The ATUS SM509 stereo mix- 
er has a suggested retail price 
of $399.95. For more informa- 
tion, contact Audio-Technica 
U.S., Inc., 1221 Commerce 
Drive, Stow, OH 44224; Tel: 
216-686-2600. 
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CLAMP-ON AMP/VOLT/ 
OHMMETER 

Featuring high-energy protec- 
tion to 600 volts, Amprobe’s 
updated RS-3 amp/volt/ohm- 
meter is fused to protect both 
the user and the Instrument 
against accidental misapplica- 
tion. The RS-3 retains its 
familiar, comfortable shape and 
standard features including 
locking, all-weather test leads; a 
magnified rotary scale for ease 
of application and reading; a 
pointer lock to capture readings 
in hard-to-see places; and full- 
capacity, locking transformer 
jaws for accurate readings and 
long instrument life. 

The model RS-3 amp/volt/ 
ohmmeter has a list price of 
$74.85. For further information, 
contact Amprobe Instrument, 
630 Merrick Road, RO. Box 
329, Lynbrook, NY 11563; Tel: 
516-593-5600; Fax: 
516-593-5682. 
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VHS VIDEOTAPE 
CLEANERS 


Your videotapes will clean 
themselves as they play if 
they’re equipped with Ambico’s 
V-0751 Automatic VHS Tape 
Cleaners. The cleaner is a spe- 
cially treated “micro-brush” that 
Is held in place by the provided 
“cleaning clip.” It attaches just 


Safety, 
Security, 
Convenience, 
Entertainment 
and Energy 
Management 


Home Automation 
from Heath, 
the catalog 
that has it aU... 

Enter the world of 
Home Automation. Remote 
lighting and appliance controls. 
Security alarms and lighting. 
Automated thermostats. 
Video monitoring systems. 
Whole-house security systems. 
They’re all yours in the Heath 
Home Automation Catalog. To 
receive your FREE copy, 
call today toll-free. 

l-80a44-HEATH 

( 1 - 800444 - 3284 ) 



Heath Company 

Marketing Dept. 107-080 
Benton Harbor, Ml 49022 
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inside the cassette door and 
cleans the videotape while the 
VCR is in the play mode. The 
V-0751 package includes 100 
micro-brushes, each of which 
will clean several tapes; three 
cleaning clips, which can be 
moved easily from tape to tape; 
and a “flap holder” to keep the 
cassette door open while insert- 
ing the cleaning clip. 

The V-0751 VMS cleaning kit 
has a suggested retail price of 
$7.95. For additional informa- 
tion, contact Ambico Inc., 50 
Maple Street, Norwood, NJ 
07648; Tel: 201-767-4100. 
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BANDPASS FILTER 

With the ability to separate 
closely spaced radio signals, 
the model APS-204 bandpass 
filter from Optoelectronics pass- 
es desired frequencies and 
eliminates interfering frequen- 
cies. It has a constant 4-MHz 
bandwidth and continuous tun- 
ing over the six octaves from 20 
MHz to 1000 MHz. The 
APS-204 is particularly useful in 



dense urban areas, military op- 
erations, and other situations 
where many radio transmitters 
must operate in close proximity, 
causing overloading and Inter- 
fering with nearby receivers. It 
works as an active pre-selector, 
isolating desired signals and 
passing them on to the pro- 
tected receiver, while rejecting 
all others. Unlike the clumsy, 
passive discrete units that it is 
intended to replace, the 
APS-204 is an active filter with 
no insertion loss whatsoever 
that measures only 4x11/2x7 
inches. Its bandpass width is 
uniquely fixed at 4 MHz, re- 
gardless of the center frequency 


to which it is tuned, by way of a 
four-pole, high-Q, resonant-cav- 
ity filter. The antenna output to 
be filtered is routed to and from 
the 4-MHz-wide resonant cavity 
by a patent-pending double-het- 
erodyne technique that makes 
the APS-204 totally Insensitive 
to drift. The unit runs on 12 VDC 
for mobile convenience. 

The model APS-204 band- 
pass filter costs $995. For more 
information, contact Op- 
toelectronics Inc., 5821 NE 14th 
Avenue, Ft. Lauderdale, FL 
33334; Tel: 800-327-5912 or 
305-771-2050; Fax: 
305-771-2052. 
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TEMPERATURE- 
CONTROLLED 
SOLDERING IRON 

Field-service, assembly, and re- 
pair personnel will find M.M. 
Newman’s Antex Model TCS 
soldering Iron easy to use in 
situations where adjustability is 
important but a separate solder- 
ing station is not convenient. 
The soldering iron features in- 
handle, positive-feedback tem- 
perature control from 390T to 
850°F with ±1% stability during 
typical use. Easily adjustable 
using a small screwdriver, the 
50-watt Iron heats up to 650°F 
within a minute and provides 
rapid recovery time. Designed 
for soldering sensitive electronic 
components, the model TCS 



has zero voltage switching and 
the heating element Is located 
under the tip for optimum ther- 
mal efficiency. It comes in a 110 
VAC version and one for use 
with 24-volt power supplies, and 
a wide selection of slide-on tips 
is available. 

The Model TCS temperature- 
controlled soldering iron has a 
list price of $84.95. For addi- 
tional information, contact M.M. 


Newman Corporation, 24 Tioga 
Way, P.O. Box 615, Marblehead, 
MA 01945; Tel: 617-631-7100; 
Fax: 617-631-8887. 
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OSCILLOSCOPE 
PROBE SET 

Most dual-beam oscilloscopes 
can use algebraic addition to 
display the sum or difference of 
two signals, which requires that 
both channels be accurately 
matched over the frequency 
range. That means that the pro- 
bes must also be accurately 
matched. The differen- 

tial probe set from Test Probes, 
Inc. allows precise matching of 
oscilloscope channels for accu- 
rate measurement of two 
signals. The differential probes 
are designed to measure across 
points in a circuit where one 



point is not directly referenced 
to ground. The M12DF set con- 
sists of a pair of 250-MHz 
adjustable passive probes, one 
of which has fine attenuation 
adjustment at DC and low fre- 
quencies. Although safety 
grounding (usually through the 
oscilloscope) is still required, 
the probe signal grounds can be 
left unconnected, eliminating 
unwanted signals that might up- 
set the measurement. The 
M12DF set features probe resis- 
tance adjustable to 0.1%, 
coarse and fine controls for the 
adjustment of high-frequency 
response, 1.4-ns rise time, a 
compensating range of 10-60 
pF, and an attenuation ratio of 
lOtol. 

The M12DF differential probe 
set costs $340. For further infor- 
mation, contact Test Probes, 

Inc., 9178 Brown Deer Road, 
San Diego, CA 921 21; Tel: 
800-368-5719. 
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SMT VACUUM/ 
TWEEZER TOOL 

To ensure the safe handling of 
surface-mount parts, ESP’s VAC 


Tweezer presents no danger to 
leads or risk of board scratch- 
ing. The vacuum tool features 
see-through silicone pads that 
aid in the exact picking or place- 
ment of very small to large SMT 



components. The vacuum cre- 
ated by squeezing and 
releasing the bulb is powerful 
enough to accurately pick up 
and replace parts weighing up 
to 80 grams. Five pads are 
included, ranging in size from 
0.140 to 0.400 inches. 

The VAC Tweezer kit costs 
$12.50. For more information, 
contact ESP Solder Plus, 14 
Blackstone Valley Place, Lin- 
coln, Rl 02865-1145; Tel: 
401-333-3800 or 800-338-4353; 
Fax: 401-333-4954. 
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CRAMOLIN 
DEOXIDIZER PEN 

Cramolin DeOxidizer, a fast-act- 
ing solution that improves 
conductivity on connectors and 
contacts, is now available from 
Caig In economical, convenient, 
pen-style applicators. The non- 
flammable, non-corrosive, non- 
toxic, and ozone-safe solution 
works by dissolving resistive ox- 
ides from metal surfaces. It 
provides long-lasting protection 
from future oxidation, and is 



effective on all metal surfaces. 
The pen applicator makes It 
easy to precisely apply the De- 
Oxidizer, and is particularly well- 
suited for use on edge con- 
nectors, batteries, 
interconnecting cables, plugs. 
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Why take chances in 
tcxJay’s job market? 

Graduate as a fully trained electronics professional. 


To get ahead and stay ahead in today’s 
economy, you need the electronics 
training CIE has been providing its 
150,000-plus successful graduates 
with for nearly 60 years. 

Meet the Electronics Specialists. 

When you pick an electronics school, 
you're getting ready to invest time and 
money. And your whole future depends 
on the education you receive in return. 
That's why it makes so much sense 
to go with number one... with the 
specialists... with CIE! 

There's no such 
thing as a bargain 
education. 

If you talk to some 
of our graduates, 
and we recom- 
mend you do, 
chances are 
you'd find a lot 
of them shopped 
around for their 
training. Not for 
the lowest priced, 
but for the best 
training available. 

They pretty much 
knew what was 
available when they picked CIE as 
number one. 

Because we’re specialists we have to 
stay ahead. 

At CIE we have a position of leadership 
to maintain. Here are just a few of the 
ways we hang onto it... 

Programmed Learning. 

That’s exactly what happens with CIE's 
Auto-Programmed Lessons®. Each 
lesson uses famous “programmed 
learning’’ methods to teach you import- 
ant electronics principles. You explore 
them, master them completely, before 
you start to apply them. You thoroughly 
understand each step before you go on 
to the next. You learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
equipment to actually let you perform 
hundreds of hands-on experiments. 

Experienced specialists work closely 
with you. 

Even though you study at home, CIE’s 
faculty and staff stand ready to assist via 
CIE's toll free number. And, each time 
you return a completed exam you can 


be sure it will be reviewed, graded and 
returned with the appropriate instruc- 
tional help, you get It fast and in writing 
from the faculty technical specialist best 
qualified to answer your question in 
terms you can understand. 

Pick the pace that's right for you. 

CIE understands people need to learn at 
their own pace. There's no pressure to 
keep up. ..no slow learners hold you back. 

If you're a beginner, you start with the 
basics. If you already know some electro- 
nics, you move ahead to your own level. 

“Same Day’’ 
grading cycle. 

When we 
receive your 
lesson, we 
grade it and 
mail it back the 
same day. You 
find out quickly 
how well you're 
doing! 

State-of-the-art 
laboratory 
equipment. 

Some courses 
feature the CIE 
Microprocessor 
Training Laboratory. An integral part of 
computers, microprocessor technology 
is used in many phases of business, 
including service and manufacturing 
Industries. The MTL gives you the 
opportunity to program it and interface it 
with LED displays, memory devices and 
switches. You’ll gain all the experience 



needed to work with state-of-the-art 
equipment of today and tomorrow. 

New Courses! 

CIE now offers two new career courses; 
Automotive Electronics and Computer 
Operation and Programming. 

CIE offers you an Associate Degree. 

One of the best credentials you can have 
in electronics — or any other career field 
— Is a college degree. That’s why CIE 
offers an Associate in Applied Science 
In Electronics Engineering Technology. 
And all CIE career courses earn credit 
toward your degree. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 

CIE home study courses are designed 
for ambitious people at all entry levels. 
People who have: No previous 
electronics knowledge, but do have 
an interest in it; Some basic knowledge 
or experience in electronics: In-depth 
working experience or prior training in 
electronics. 

At CIE you start where you fit and 
feel comfortable where you start, then go 
on from there to your Diploma, Associate 
Degree and career! 

Today is the day. Send now. 

Fill In and return the postage-paid card 
attached. If some ambitious person has 
already removed it, cut out and mail the 
coupon below. You’ll get a FREE CIE 
school catalog, plus complete informa- 
tion on independent home study. Mail 
in the coupon below or, if you prefer, 
call toll-free 1-800-321-2155 (in Ohio, 
1-800-623-9109). 
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□ YES! I want to get started. Send me my CIE school catalog including details 
about the Associate Degree program. (For your convenience, CIE will have a 
representative contact you — there is no obligation.) 


Print Name 

Address 

City ^ 

Age Area Code/Phone No.(_ 


Apt. . 


. State 
-) 


- Zip - 


Check box for G.I. Bulletin on Educational Benefits □ Veteran □ Active Duty 


IIIHE 


CLEVELAND 
INSTITUTE OF 
ELECTRONICS, INC. 

1776 East 17th Street • Cleveland, Ohio 44114 • (216) 781-9400 


A school of thousands. 
A class of one. 

<p Since 1934. 
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SPECIAL FROM ETT 


□ PCP107— DIGITAL 
LOGIC GATES AND FLIP- 
FLOPS ... $10.00. Estab- 
lishes a firm foundation 
for the user who wants to 
design and troubleshoot 
digital circuitry and wants 
to know more than a few 
rules of thumb. No back- 
ground beyond a basic 
knowledge of electronics 
is assumed. 


mmi 
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□ PCPIOO^COMPUT- 
ERS AND MUSIC ... 
$9.95. Helps you learn the 
basics of computing, run- 
ning applications pro- 
grams, wiring a MIDI 
system and using the sys- 
tem to good effect. In fact, 
just about everything you 
need to know about hard- 
ware and programs. 

□ PCP109— EVERYDAY 
ELECTRDNICS DATA 
BOOK... $10.00. Presents 
the essential theory of 
electronic circuits and also 
deals with a wide range of 
practical electronic ap- 
plications. Info is pre- 
sented in the form of a 
basic electronics recipe 



book. 


mmmm 

POWER SUPPLY 




□ PCP110 — ELEC- 
TRONIC POWER SUPPLY 
HANDBOOK.. $10.95. All 

types of power supplies 
are covered, starting with 
cells and batteries, on to 
rectified supplies and lin- 
ear stabilizers, to modern 
switch-mode systems, 1C 
switch-mode regulators, 
DC-DC converters and in- 
verters. 


□ BP285— BEGINNERS 
GUIDE TO MODERN 
ELECTRONIC COMPO- 
NENTS ... $6.50. Basic 
functions of resistors, ca- 
pacitors, inductors, di- 
odes (including Zeners 
and Varicaps), tran- 
sistors, Thyristors, optp- 
electronic devices, op- 
amps, logic IC’s, speakers 
and microphones, and 
meters are all described. 
Sort of a beginners bible of 
electronics. 



MAIL TO; Electronic Technology Today, Inc. 

RO. Box 240 

Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 

$0.01 to $5.00 ... $1 .50 $30.01 to 40.00 . . $5.50 
$5.01 to $10.00 . . $2.50 $40.01 to 50.00 . . $6.50 
$10.01 to 20.00 . . $3.50 $50.01 and above . $8.00 
$20.01 to 30.00 ..$4.50 

SORRY, No orders accepted outside of USA and 
Canada 

Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total Enclosed $ 

Name 

Address 

City State Zip 


sockets, and relays. The pen 
includes two chisel-head tips 
and one round-head tip that are 
easily interchangeable. 

The Cramolin DeOxidizer Pen 
costs $9.95. For more informa- 
tion, contact Caig Laboratories, 
Inc., RO. Box J, Escondido, CA 
92033-3679; Tel: 619-743-7143; 
Fax: 619-743-2460. 
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RECEIVER PRE- 
AMPLIFIER 


Designed to improve the perfor- 
mance of test equipment, VHF/ 
UHF communications receivers. 



and shortwave receivers, ACE 
Communications’ GW-2 GaAs 
FET, low-noise, wideband am- 
plifier allows flat response over 
its entire 100-kHz-1.3-GHz fre- 
quency range. Amplifier gain is 
continuously variable from - 3 
dB to -f- 20 dB. For increased 
versatility, BNC connectors and 
an internal battery are used; the 
amplifier can even operate on 
hand-held receivers. The com- 
pact unit measures just 3x2 
X 11/2 Inches. 

The GW-2 adjustable-gain 
preamplifier has a suggested 
retail price of $89.00. For more 
information, contact ACE Com- 
munications Monitor Division, 
10707 East 106th Street, Indi- 
anapolis, IN 46256; Tel: 
317-842-7115; Fax: 
317-849-8794. 

CIRCLE 112 ON FREE 

INFORMATION CARD 


MINIATURE 
SOLDERING IRON 

The 18-watt Antex model B/3U 
miniature soldering iron Is as 
powerful as a conventional 30- 



watt Iron, according to M.M. 
Newman Corporation. It accom- 
modates a broad selection of 
slide-on tips to handle all types 
of field-service repairs. The 
model G/3U heats ups to 725°F 
In 45 seconds, recovers in- 
stantly after soldering each 
joint, and cools down enough to 
fit back into a field-service kit in 
two minutes. The iron has a 
plastic handle that stays cool to 
the touch, a six-foot cord, and a 
three-prong molded plug. The 
selection of Interchangeable 
tips includes needle points, 
chisels, spades, pyramids, 
cones, and a hot knife. 

The Antex model G/3U mini- 
ature soldering Iron, including 
one standard tip, has a list price 
of $19.95. Additional tips are 
priced starting at $1.48 each. 
For further information, contact 
M.M. Newman Corporation, 24 
Tioga Way, RO. Box 615, Mar- 
blehead, MA 01945; Tel: 
617-631-7100; Fax: 
617-631-8887. 

CIRCLE 113 ON FREE 

INFORMATION CARD 


TWO-CHANNEL FM 
WIRELESS INTERCOM 

For enhanced communications 
in the home or office. Midland 
International’s model 72-015 FM 
wireless intercom provides two 
separate channels. That allows 
the user to privately converse 
with two different locations 
(using three units) or to place 
conference calls on a single 
channel to all locations. The 
72-015 also features a lock 
function that can provide full- 
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time monitoring of a specific 
location, such as a baby’s room. 
The call button can be used to 
transmit a high-level audio tone 
to let the receiving party know 
that the operator wants to send 
a message. The unit plugs di- 
rectly into an AC outlet for 
power, and a built-in noise-filter 
circuit virtually eliminates AC- 
line noise. Powerful FM range 
allows units placed up to 500 
yards apart to be clearly heard. 
Other features Include fully-au- 
tomatic squelch for reduced 
background noise, a condenser- 
type omnidirectional micro- 
phone for wide-range sound 
pick up, and a large speaker on 
top of the unit. 

The model 72-015 two-chan- 
nel FM wireless Intercom has a 
suggested retail price of $27.95. 
For additional Information, con- 
tact Midland International 
Corporation, Consumer Com- 
munications Division, 1690 
North Topping, Kansas City, MO 
64120; Tel: 816-241-8500. 

CIRCLE 114 ON FREE 

INFORMATION CARD 

10-BAND GRAPHIC 
EQUALIZER 

ADC’s Soundshaper 200 Is a 
slim-line graphic equalizer with 
a fluorescent spectrum-analyzer 
display that allows the listener 
to view the results of changes 
made to the music as Its 15-dB 
sliders are moved up or down 
across ten different frequency 
bands. The unit’s spectrum-ana- 
lyzer sensitivity control ensures 
accurate analysis of the music 
spectrum by keeping the dis- 
play centered, and a peak-hold 
button allows easy level analy- 
sis. With the Soundshaper 200 
the listener can adjust the 
sound of the stereo system to 
room acoustics, cure harshness 
or dullness of the sound, and 
Improve TV and VCR sound 
through its video-audio Inputs. 
Using the EQ-record button, 
users can customize cassettes 
for car use by improving their 
sound to overcome road and 
engine noise. For optimum per- 
formance, a precision 18-dB/ 
octave switchable infrasonic 
(subsonic) filter provides clean- 
er bass by removing low- 



frequency rumble. Total har- 
monic distortion is less than 
0.003%. 

The Soundshaper 200 has a 
suggested retail price of 
$149.95. For more information, 
contact ADC, 707 East Evelyn 
Avenue, Sunnyvale, CA 94086. 

CIRCLE 115 ON FREE 
INFORMATION CARD 


PASSIVE-INFRARED 
MOTION DETECTORS 

Designed to work with the X-10 
Powerhouse brand of home-au- 
tomation products, the SP554 
wireless, passive-infrared mo- 
tion detector Is self-supervised, 
so it can alert the homeowner to 
a problem (for Instance, a low 
battery). As many as 16 motion 
detectors can be quickly and 
easily installed. The system au- 
tomatically selects, at random, a 
unique internal code for each 
detector, so there are no code 
switches for the user to set. If 
the motion detector senses 
movement when the system is 
armed, the Powerhouse siren 
sounds and all household lights 
connected to X-10 lamp mod- 
ules and wall-switch modules 
flash on and off. The SP554 has 
two modes of operation: In the 
first it will trip after detecting any 



motion, and in the second mode 
it will trip only if two movements 
are detected in a short period of 
time or if continuous movement 
is detected. 

The SP554 passive-infrared 
motion detector costs $59.00. 
For additional information, con- 
tact X-10 (USA) Inc., 185A 
Legrand Avenue, Northvale, NJ 
07647; Tel: 201-784-9700; Fax: 
201-784-9464. 

CIRCLE 116 ON FREE 
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AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System Kit $159.50 

LLIS1K Laser Beam“Bounce” Listener Kit $199.50 

LHC2K Visible Simulated 3 Color Laser Kit $44.50 

LC7 40 Watt Burning Cutting Laser Plans $20.00 

RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 

LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled $199.00 

LLS1 Laser Lite Show - 3 Methods Plans $20.00 

SD5K See in the Dark Kit $299.50 

EML1 K Electromagnetic Coil Gun Kit $69.50 

MCP1 Hi Velocity Coil Gun Plans $15.00 

LEVI Levitating Device Plans $10.00 

EH1 Electronic Hypnotism Techniques Plans $10.00 

HIGH VDLTAGE AND PLASMA DISPLAY DEVICES 

HVM7K 75,000 Volt DC Variable Output Lab Source Kit $149.50 

I0G3K Ion Ray Gun Kit, project energy without wires $69.50 

NIG9K 12V/115 VAC Hi Out Neg Ion Generator Kit $34.50 

EMA1K Telekinetic Enhancer/Electric Man Assembled $99.50 

LG5K Lightning Display Globe Kit $54.50 

BTC1 K Worlds Smallest Tesla Coil Kit $49.50 

BTC3K 250KV Table Top Tesla Coil Kit $249.50 

BTC5 1 .5 Million Volts Tesla Coil Plans $20.00 

JL3 Jacobs Ladder - 3 Models Plans $15.00 

GRA1 Anti Gravity Generator Plans $10.00 

PFS20 Plasma Fire Saber Assembled $69.50 

DPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PROTECTIDN DEVICES 

ITM10 100,000 Volt Intimidator up to 20' Assembled $129.50 

iPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 

PSP4K Phaser Sonic Blast Wave Pistol Kit $59.50 

LIST10 Infinity Xmtr, Listen in Via Phone Assembled $199.50 

TAT30 Automatic Tel Recording Device Assembled $24.50 

VWPM7K 3 Mi. FM Auto Tel Transmitter Kit $49.50 

FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 

H0D1K Homing/Tracking Beeper Transmitter Kit $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406 
VISA, MC, CHECK, MO IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 

P.O. BOX 716, DEPT. PE, AMHERST, NH 03031 



Call (800) 992-9943 

Over 35,000 
Electronic Components 

Call Today for Your 
FREE SUBSCRIPTION 

If You Order Today, 
WESHIPTODAVll 


CIRCLE 13 ON FREE INFORMATION CARD 
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POPULAR ELECTRONICS 


THINK TANK 


By John J. Yacono 


The 

Bi^rabber 

Revisited 


B ack in the December 
1990 issue of Popular 
Electronics, there was a 
project (which I designed) 
that generated a good 
deal of mail— luckily all of it 
was good. Many people 
came out with additions 
and modifications to the 
circuit, and since it is a very 
simple project, I though I'd 
present some of the mail 
here. 

The project was called 
the Bitgrabber, and it was a 
very simple (read that "be- 
ginner's") computer project. 
In fact, even if you've never 
built a computer-oriented 
circuit, you needn't hesitate 
to try assembling the 
Bitgrabber; as long as you 
wire it correctly, it will work. 
(In fact, one of this month's 
contributors reduced the 
project to a one-IC circuit!) 
What the Bitgrabber does 


is monitor the parallel- 
printer connector of an IBM 
compatible and waits to 
see a particular character 
coming out from there. The 
character it looks for is set 
by the user through some 
switches. When the user-set 
character matches the 
computer-generated 
character, the output of the 
Bitgrabber goes low. 

The Bitgrabber Is as useful 
as it is simple. It can be 
used to troubleshoot paral- 
lel-printer cables and 
interfaces, or even serial 
cables. By using op- 
tocouplers, you can even 
use it to turn appliances in 
your house on and off at 
the command of your 
home computer. 

HOW IT WORKS 

Inside a computer, 
characters are represented 


PLl 

NOT CONNECTED 


FROM 

6V 

WALL 

TRANSFORMER 



Fig. 1. The Bitgrabber in its earliest incarnation. It’s a springboard that many ideas have sprung 
from. 


by 8-bit binary numbers. 

The number that represents 
each character can be 
taken off an ASCII or IBM 
character chart, which is 
contained in most comput- 
er books. When a computer 
sends a character to a par- 
allel printer, it sends all of 
the character's eight bits at 
once (/.e., in parallel). They 
exit the computer through 
pins 2-9 on a DB-25 con- 
nector. 

The Bitgrabber circuit is 
shown in Fig. 1. The eight 
switches, S1-a-S1-h, are 
used to tell the Bitgrabber 
the pattern of the bits it is to 
look for. When the bit pat- 
tern from the computer 
matches the pattern of the 
switches, the Bitgrabber's 
output goes low. Thafs all 
there is to it. If you want a 
more in-depth explanation 
of the parallel-printer port 
or the operation of the 
Bitgrabber, see the De- 
cember 1990 issue of 
Popular Electronics. 

The Bitgrabber is really a 
springboard; a project that 
leaves it up to the builder to 
make it really useful. That's 
what many of you have 
done. Let's take a look at 
some of the ideas that 
you've sent in (all of them 
will of course be rewarded 
with a Think Thank II book), 
and permit me to throw in 
a few curves of my own. 

THE ONE-CHIP 
BITGRABBER 

I have been an avid 
reader of Popular Elec- 
tronics for a number of 
years and although I nor- 
mally get a chance to read 
the magazine when it ar- 
rives, I just got around to 
reviewing the December 
1990 issue. 

The Bitgrabber article 
starting on page 33 is a 
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Fig. 2. One chip can replace all three of the chips in the old 
Bitgrabber. The trouble is getting the chip. 


very interesting article and 
could be used as a basic 
building block for numerous 
computer projects. How- 
ever, after a detailed 
Inspection of the circuit I 
would like to suggest a sim- 
pler approach. 

The 1C used In my circuit 
(see Fig. 2] is a 74LS688 8- 
bit magnitude comparator. 
Amazingly enough, the 
functional blocks that make 
up the 74LS688 almost du- 
plicates the circuit shown in 
your article. The chip is es- 
pecially designed to 
accomplish exactly what 
the three chips in the 
Bitgrabber do. By placing 
the data from the comput- 


+5V 



Fig. 3. A simple latching 
indicator can be made for the 
revised Bitgrabber (back in 
Fig. 2) with just a few 
components. 


er on the Q inputs and the 
user-selected data from the 
switches (S1-S8) on the P 
Inputs, you'll get an active- 
high output on pin 19, if 
and only if, the 1wo sets of 
data match. 

The greatest advantage 
to using this IC in the circuit 
is that it reduces the 
number of components. An 
added advantage, from my 
viewpoint, is that the output 
is an active high, which 
generally makes It easier to 
interface with other circuits. 
Also since the chip provides 
a chip-enable input (pin 1), 
it allows handshaking to be 
tested also. 

The additional circuit 
(shown in Fig. 3) can easily 
be added to latch onto the 
circuifs output. It eliminates 
having to repeatedly out- 
put a match to activate a 
slow test instrument (such as 
a multimeter). It is a very 
simple circuit that can be 
found in about all refer- 
ence books on SCR's. I 
hope both circuits will be 
useful to someone. Keep up 
the good work with the 
magazine. 

— Bobby D. Smith, Lake 
Charles, LA 

Very, very well done! 


Earn Your B.S. Degree 
in 

ELECTRONICS 


or 

COMPUTERS 



By Studying at Home 

Grantham College of Engineering, 
now in our 41st year, is highly ex- 
perienced in “distance education” — 
teaching by correspondence — through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages — as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways — 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527, or 
see mailing address below. 

• 

Accredited by 

the Accrediting Commission of the 
National Home Study Council 

• 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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SPECIAL FROM ETT 

□ PCP101~PRACTICAL 
DIGITAL ELECTRONICS 
HANDBOOK ...$9.95. In- 
troduces digital circuits, 
logic gates, bistables and 
timers, as well as micro- 
processors, memory and 
input/output devices. Spe- 
cial section on digital test 
gear projects. 






□ PCP102— INTRODUC- 
ING DIGITAL AUDIO ... 
$9.95 Shows what is in- 
volved in the digital part of 
audio signals, particularly 
in the newest devices such 
as CD, DAT and sampling. 
Bridges the gap of under- 
standing for the technician 
and enthusiast. 

□ PCP103— PRACTICAL 
MIDI HANDBOOK ... 

$9.95. Covers all MIDI 
based equipment you can 
use— keyboards, drum 
machines, sequencers, 
effects units, mixers, 
drum pads and guitars. 

Also a section on comput- 
er music that covers soft- 
ware and more. □ pcpio4_ELEC- 

TRONICS BUILD S 
LEARN, Second Edition 
... $9.95. You start by as- 
sembling a circuit demon- 
strator that is then used to 
build and investigate a va- 
riety of useful circuits in- 
cluding oscillators, multi- 
vibrators, bistables and 
logic circuits. 

□ PCP105 — MAKE 
MONEY FROM HOME RE- 
CORDING ... $10.00. Now 
that you’ve spent all that 
money on all that record- 
ing gear, wouldn’t it be 
nice to get some of it 
back? Well here’s the book 
that can show you how. 

□ PCP106— SYNTHE- 
SIZERS FOR MUSICIANS 
... $10.00. All current 
popular forms of syn- 
thesis explained; LA, ad- 
ditive, phase distortion, 
FM and sampling. Get the 
sounds you want from 
your synth. Written es- 
pecially for musicians. 





MAIL TO; Electronic Technology Today, Inc. 

P.O. Box 240 

Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 


$30.01 to 40.00 . . $5.50 
$40.01 to 50.00 ..$6.50 
$50.01 and above .$8.00 


$0.01 to $5.00 ...$1.50 
$5.01 to $10.00 ..$2.50 
$10.01 to 20.00 ..$3.50 
$20.01 to 30.00 . . $4.50 
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Shipping (see chart) $ 
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Those of you interested in 
building 1-chip Bitgrabbers 
wiii be happy to know that 
there is a whole family of 8- 
bit magnitude com- 
parators. They include the 
active-low 74520, 74521, 
74522, and 74689, and the 
active-high 74518, and 
74519. (By the way, the 
74688 is actually an active- 
low chip.) 

So with all those chips out 
there, why did I use a more 
fragmented approach? 
Simple, it was hard for me 
to get those chips (even 
here in New York), so I de- 
signed the unit out of more 
commonly available stuff. A 
project won't be popular if 
people can't get the parts 
to build it. 

By the way, I really prefer 
active-low outputs on TTL 
circuits. The reasons for that 
are pretty strong. First of all, 
active-low outputs can op- 
erate optocouplers. 
Optocouplers can operate 
DC loads, rectified AC, and 
full-wave AC loads. All you 
need is an optocoupler 
with the right output (tran- 
sistor, SCR, or Triac driver, 
respectively). 

Also by using an active- 
low output, you can inter- 
face the circuit with CMOS 
circuitry operating with a 
higher supply voltage. That's 
one reason why most out- 
puts on TTL devices are 
active low. 

By the way, the enable- 
input feature you men- 
tioned is an excellent 
improvement. Some output 
ports actually hold one or 
two of the eight data lines 
high when idle. Your circuit 
removes the chance of 
falsely detecting that idle 
data. 

BITGRABBER 

ADDITION 

Here's a simple addition 
to the Bitgrabber circuit 
from your December 1990 
issue (see Fig. 4). In order to 
Increase the usability of the 
circuit an LED-driving circuit 
Is added to the output. The 


TO BITGRABBER +5V 

OUTPUT n 
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Fig. 4. A monostable can be 
added to the Bitgrabber for 
easy visual detection of 
pulses. The duration of the 
output pulse can be adjusted 
using Rl. 

circuit eliminates the need 
for hooking up a scope to 
the BItgrabber's output and 
thus allows quick, portable 
use of the device. 

In the circuit the Bitgrab- 
ber's output drives half of a 
74LS123 monostable multi- 
vibrator, which produces an 
output pulse with a duration 
long enough to illuminate 
LED1. The circuit is triggered 
by the falling edge of the 
BItgrabber's output. The 
pulse width can be ad- 
justed by varying R1. The 
values shown for R1 and C1 
allow a maximum pulse du- 
ration of up to 4.5 seconds. 
When the desired 
character Is detected, the 
LED will light for the duration 
of the pulse from the 
74LS123. 

If that character is de- 
tected again while the LED 
is still illuminated, the mono- 
stable is retrIggered, 
prolonging the width of its 
output pulse. Thus, It is diffi- 
cult to determine the exact 
number of occurrences of 
a particular character if the 
character is detected often 
(/.e., more frequently than 
the pulse width will allow). 
The circuit Is, therefore, only 
useful for detecting an oc- 
currence of a specific 
character. 

— Brian Deisey, Hamilton, 
Ontario 


22 




You deserve o book for 
such a nice pulse stretcher. 

RELAY DRIVER 

I enjoy experimenting 
with transistors and other 
devices that allow you to 
control a high voltage with 
a low one. I built this circuit 
(see Fig. 5) awhile ago and 
forgot about It. I found it 
today and connected It to 
the BItgrabber. The relay re- 
mains pulled in as long as 
the base of Q1 is held high. 
Diode D1 protects the cir- 
cuit from the inductive kick- 
back produced by the coil 
of K1. Resistor R1 reduces 
the current flow out of the 
BItgrabber and into the 
base of Q1. Hope this gets 
me a Think Tank book. 

— Jon Caywood, Lynn- 
wood, WA 

Short and sweet The 
reader should note that the 
printer port will have to 
output the selected 
character a couple of times 
to allow the relay [a pretty 
slow device) to deactivate. 

Your interest In power 
control is well deserved; 
most of electronics is dedi- 
cated to that subject in one 
form or another. 

MY OWN CURVE 

At this point I'd like to 
throw in a fwist of my own. 
By using SPOT center-off 
switches In place of the 
plain SPST units originally 
specified, you can set the 



Fig. 5. A simple interface 
circuit can be made so that 
the Bitgrabber can operate 
powerful devices. Power 
control is one of the most 
important topics in 
electronics and its study 
accounts for most of the 
components we have today. 


switches to a "don't-care" 
state, as well as to high and 
low. That will allow the unit 
to ignore the value of one 
or more of a character's bits 
if that bit Is Inconsequential. 

Take a look at Fig. 6 to 
see how that Is accom- 
plished. In the figure, we 
only show the operation of 
one switch since they all 
function identically. As 
shown, the switch can be 
set in one of three positions: 
the "low" position, which 
ties an input of the xor gate 
to ground; the "high" posi- 
tion, which allows the gate 
input to float high via a 
pull-up resistor; or the "don't 
care" position, which ties 
the gate input to it's corre- 

TO ONE OF 

THE DATA TO ONE 

PINSON OF THE 

THE DB-25 NANO-GATE 

CONNECTOR INPUTS 



Fig. 6. The capability of the 
Bitgrabber can be greatly 
enhanced by using SPOT 
center-off switches . They 
allow the user to specify a 
''don't care" state for times 
when the value of a bit or 
two is unimportant. 

sponding printer-port input, 
ensuring a match re- 
gardless of the port line's 
value. There is only one 
hitch to the modification: 
don't expect a Bitgrabber 
modified in this way to fit 
Into a small case. 

In the future, if you im- 
prove upon a project that 
you've seen in this maga- 
zine, let me know. If I get 
enough letters on a par- 
ticular project, we can 
explore the possibilities to- 
gether. Write to Think Tank, 
Popular Electronics, 500-B 
Bi-County Blvd., Farm- 
ingdale, NY 11735. ■ 


Protel Easytrax 2 


Outstanding value in Printed Circuit Board/CAD 
for your Macintosh and PC 

Protcl Easytrax 2 is a new, low-cost design package for PC and 
Macintosh users that includes everything required to produce 
professional quality Printed Circuit Board artwork. 
Our casy-to-learn menu-driven design system breaks the ‘expert 
barrier’-you’ll be designing in minutes, not hours. Our 
comprehensive tutorials guide you through the program’s extensive 
features that take the tedium out of board layout. 
• Comprehensive library' of Through-hole devices 
Gerber photoplotting and N/C drill tapes 
• On-the-fly library components creation 
Intelligent Pad to Pad autorouting 

• Switchable Metric/ Imperial grid 
• Auto-panning 

• PostScript " printing 

• Powerful user-definable Macros 
Independent print/plot program 

• Multi-layer boards of up to 32 X 32 inches. 
At Protel, we offer free technical support, 24 -hour BBS, and 3()-day 
money back guarantee. Prices start at 

S4S0 

Free Evaluation Package 
Toll Free: 800-544-4186 

Protel Technology, Inc. 

50 Airport Parkway, San Jose, CA 95110 
Tel: 408-437-7771 Fax: 408-4374913 
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Enter A World Of Excitement with a Subscription to 

Ptmular Electronics 


Get the latest electronic technology 
and information monthly! 

Now you can subscribe to the magazine that plugs you into 
the exciting world of electronics. With every issue of Popular 
Electronics you’ll find a wide variety of electronics projects 
you can build and enjoy. 

Popular Electronics brings you informative new product and 
literature listings, feature articles on test equipment and 
tools— £ill designed to keep you tuned in to the latest devel- 
opments in electronics. So if you love to build fascinating 
electronics, just fill out the subscription form below to sub- 
scribe to Popular Electronics ... It’s a power-house of fun for 
the electronics enthusiast. 

EXCITING MONTHLY FEATURES UKE: 

□ CONSTRUCTION— Building projects from crystal sets to 
electronic roulette 

Q FEATURES— Educational training on digital electronics. 
Ohm’s Law, Antennas, Communications, Antique Radio. 
Simplified Theory 

Q HANDS-ON-REPORTS— User test comments on new and 
unusual consumer products 

□ SPECIAL COLUMNS-Think Thnk, Circuit Circus. Coi 
puter Bits. DX Listening, Antique Radio, Amateur, Scannei 
Scene 

PLUS: ALL OUR GREAT DEPARTMENTS! 

You’ll get 12 exciting and informative issues of Popular Elec- 
tronics for only $18.95. That’s a savings of $16.45 off the regular 
single copy price. Subscribe to Popular Electronics today! Just fill 
out the subscription order form below. 




FOR FASTER SERVICE CALL TODAY 

1-800-435-0715 
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DESIGN 

your own 

ROBOT 


Learn the fundamentals of brain activity 
and how to simulate animal behavior by 
building your own robot. 

BY JONATHAN CONNELL 

T he human brain is very complex. It contains billions of neurons and has 
trillions of connections between them. Although, many areas have a 
uniform structure, there are several-hundred architecturally distinct 
regions. That makes simulating a human brain very difficult. 

By contrast, there are many Insects and marine animals that have far 
fewer neurons. Some of them have been studied in detail and scientists have 
a good Idea of how the various components of their brains are connected 
together. There Is also a rich collection of experimental data detailing what 
sort of behaviors are present in each animal and how various groups of 
neurons Interact to perform the necessary computations. So, at least for now, 
it's more feasible for us to build robotic models of such simple creatures 
rather than humans. Also, since man evolved from simpler organisms, the 
knowledge gained from such an endeavor should ultimately lead us to a 
better understanding of our own minds. 

In this article, we'll investigate the nature and capabilities of elementary, 
animal-like reflex systems. We'll also show you how to construct an Inexpen- 
sive mobile robot based on simple animal behavior. 
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Behavior. Before designing our own creature, we need to investigate some 
of the principles of natural control systems like the nervous system. Lefs 
start by breaking an organism's overall behavior into a collection of 
separate reflexes. This allows us to study and develop an understand- 
ing of each reflex as though it was isolated from the others. Once 
each reflex is understood they can all •' 
be put together in a model that coordi- 
nates their activity. This coordination is 
necessary to prevent poten- 
tial conflicts between reflexes. 

Each reflex can be model- 
led as a set of "if-then" rules— /7 a 
particular circumstance exists, 
then perform a specific action. A 
simple way to model the coordina- 
tion of the animal's actions is to give 
each rule a different priority. Experi- 
mental robotics research has shown 
that such systems, if cleverly designed, 
are powerful enough to accomplish so- 
phisticated tasks. 
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The functioning of a rule-based sys- 
tem is best Illustrated by on example. 
Consider the coastal snail. This creature 
spends its life at the edge of the ocean, 
eating algae off rocks. The best place 
for this kind of snail Is in a crack right 
above the waterline. There it can find a 
rich concentration of food and the 
creature Is In no danger of being dried 
out by the sun or gulped-up by a pass- 
ing bird. Unfortunately the snails are oc- 
casionally swept away by a wave, so to 
avoid starvation they must have some 
way of seeking out this optimal region 
again. 

Ethological studies have revealed 
that the snail has two primitive drives: to 
climb upward and to avoid light. We will 
refer to these reflexes as "up" and 
"dark." However, neither of these in- 
stincts completely controls the snail's 
behavior. In fact, there are some situa- 
tions In which they play no part. For 
instance, if there Is no difference In light 
intensity between directions, the dark 
behavior is quiescent and the snail 
crawls straight upward. Similarly, when 
the snail Is on a more or less flat surface, 
the up drive Is inactive and the snail's 
direction of travel is determined solely 
by the Illumination gradient. 

Overall, however, dark Is the stronger 
reflex. If a very bright light source is pres- 
ent, the snail will crawl away from it 
even if this means going downward. 

Surprisingly enough. If one turns the 
snail upside down, instead of avoiding 
light, it will now head toward bright 
areas. We can say that this is due to a 
third reflex, "bright," which provides the 
animal with an urge to seek out light. 
Since the bright reflex ends up control- 
ling the motion of the animal, it must 
override the output of the dark module. 
Yet this new behavior only becomes ac- 
tive, or "potentiated," when the animal 
is inverted. When the snail is right-side 
up, the creature acts out one of the 
lower level behaviors. 

There is one further twist to all this. It 
has been observed that the light-seek- 
ing behavior occurs only underwater. If 
the animal is In air, it will invariably seek 
out dark areas, even if It is upside down. 
We can model this by adding another 
behavior, called "crack," to the crea- 
ture's repertoire. When the snail is out of 
the water, this behavior takes prece- 
dent over all the other drives and 
causes the creature to seek out dark 
places. 

As shown in Fig. 1, we can draw the 
interaction of the reflexes (or "be- 
havioral modules"] as boxes. We can 



Fig. 1. The overall activity of a sea snail 
can be broken down into four natural 
tendencies or behaviors. In some 
situations, one tendency suppresses 
another. For example, bright behavior 
suppreses dark behavior. 

Indicate the priority of the behavioral 
modules through the use of circles with 
an "S" (which stands for suppressor 
node) In it. In the case of conflicting 
motion commands, the behavioral 
module which injects its signal Into the 
side always wins and gets control of the 
snail's body. The dominant behavior 



Fig. 2. The priorities placed on a snaiVs 
behavior cause it to climb up out of the 
water, seek a dark crack in the landscape 
and stay there. 

supresses the weaker behavior. 

This collection of four behaviors al- 
lows the snail to find the best foraging 
area, even If it has to negotiate major 
obstacles along the way. Imagine, as 
shown In Fig. 2, that the snail starts on 
the ocean floor, a short distance off- 
shore. Since the rocks are slightly darker 

OBSTACLE -c SEEK I — I 
OBSTACLE -< AVOID | -(s)-[ 

I EXPLORE I (s)— ►MOVE 

Fig. 3. Our robot will have three basic 
behaviors that will cause it to explore its 
world, avoid obstacles, and seek out 
objects. 


than the surrounding sand, it crawls 
along the bottom towards them. Then, 
when it reaches an outcropping, it 
starts climbing the face. However, every 
time it comes across a notch In the rock, 
it Is drawn inward by the darkness. Upon 
reaching the end of the crack, the snail 
starts climbing the rear wall and even- 
tually reaches the ceiling. Here, it be- 
comes inverted and thus moves 
outward toward light again. 

Having successfully overcome this 
Impediment, the snail continues climb- 
ing toward the surface. When it reaches 
the edge of the water, it ascends still 
further until It comes across another 
crack. As before, the dark-seeking be- 
havior will take over and directs the 
snail into any crack encountered. How- 
ever, since it is now above water, the 
snail does not head upward or turn 
around when It reaches the back, but 
instead stays deep in the crack to 
search for food. 

The Robot’s Behavior. Using be- 
havior-based control systems we can 
now design our own synthetic crea- 
tures. The one to be described here is 
called "Muramafor," which Is Latin for 
"wall lover." As its name suggests, the 
robot follows the edges of walls and 
furniture. To design such a robot, we 
start by breaking Its desired "behavior" 
down into separate parts. 

The most primitive behavior we'll call 
"explore." This module should con- 
stantly urge the robot to go forward. 
While that causes the robot to move 
around its environment, it also causes 
the robot to get stuck easily. To prevent 
this, we'll add another behavior, 
"avoid," which overrides the output of 
the explore circuitry. Avoid's job is to 
steer the robot away from any obsta- 
cles that might be encountered. 

With just these fwo behaviors a robot 
is capable of wandering around its en- 
vironment for long periods of time. 
However, it tends to bounce around like 
a drunken pool ball. To make the robot 
more responsive to Its world, lefs add a 
third behavior, "seek." This module can 
search for objects and guide the robot 
toward them. 

A dynamic balance between seek 
and avoid will keep the robot running 
roughly parallel to the edges of objects. 
Like an ancient mariner, the robot will 
attempt to keep the shoreline of its 
world In sight at all times. 

The whole algorithm (shown in Fig. 3) 
has been successfully used by several 
larger robots. Our abstract speclfica- 
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tions now need to be translated into 
real rules. To do this we need to know 
the actual perceptual and motion ca- 
pabilities of our robot. To keep con- 
struction simple, for the body we have 
chosen a commercially available toy 
vehicle that Is able to stop, go forward, 
or turn in place toward the left. No other 
actions are possible. 

There are 3 different bodies (all avail- 
able at Radio Shack) that will work with 
the Muramator circuit. The preferred 
body is a wire-controlled skate board. 
This configuration Is called the "Whirl- 
igig" or WG model. Another option is to 
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Fig. 4. A neuron receives input from other neurons and ascribes a certain amount of 
importance (weight) to each. Some weights are negative some positive. It then sums the 
overall value of the inputs, integrates them, and if the integrated value reaches a certain 
level the neuron outputs a one. 


build the robot around a wire-con- 
trolled dinosaur (Radio Shack No. 
60-2284), referred to as the "Dizzy Lizzy" 
(or DL) model. The DL model has a more 
appealing appearance, but the WG 
model has crisper performance. Still 
another option Is the "Piro-jette" (or PJ) 
model, which uses a wire-controlled 
Stealth Fighter (Radio Shack No. 
60-2305). However, the wings of that 
model have a tendency to get stuck on 
obstacles. 

Since the Whirligig Is the technically 
best model, we'll be covering that one 
here. You can get further information 
on using the other bodies from the kit 
supplier mentioned In the Parts List. Un- 
fortunately, your choice of model might 
be constrained by which toys your local 
store has in stock, although they may 
be able to order the model you want. In 
any event, most Radio Shack stores 
stock most of the toys during the holiday 
season. 

For sensing, we'll use a single infrared 
proximity detector. That device works 
by emitting a beam of light then look- 
ing for a bright reflection. The sensor Is 
able to "see" objects in an almond- 
shaped region about 3-inches wide by 
12-Inches long. 

The implementation of the first be- 
havior, explore, is trivial: we just run the 
robofs motor. The next behavior, avoid. 
Is also fairly simple. If the obstacle de- 
tector senses anything, we run the 
robofs motor in reverse. This causes the 
creature to turn away from the stimulus. 

However, for this to work, the obstacle 
sensor must be oriented properly: On 
one hand, it is important that the robot 
have some forward vision to avoid ram- 
ming into objects directly in Its path. 


OUTPUT 


Fig. 5. This symbol of a neuron shows one 
excitatory input (A), one inhibitory input 
(B), the synapse (the circle), and the 
output. Both inputs have a weight of 2 as 
indicated. 

However, If the sensor points straightfor- 
ward, the robot is likely to side-swipe 
obstacles. Therefore, we compromise 
and aim the sensor about 30° to the 
right of the robofs midline. That natu- 
rally makes the robot more sensitive to 
obstacles on the right; a sensible 
choice since our robot avoids things by 
turning left. 

The last behavior, seek, is more diffi- 
cult to instill In the robot. Unfortunately, 
we can't directly determine where the 
wall is and how to steer the robot to- 
ward it. The robot only looks in one di- 
rection, and anytime it sees something, 
it is programmed to turn until the sensor 
reading disappears. However, if the 
proximity detector is active a large per- 
centage of the time, we can assume 
that the robot is still near obstacles. 
Open spaces, on the other hand, are 
characterized by the absence of any 
sensor readings. 

That forms the basis for our seeking 
strategy: When the robot has not seen 
anything for awhile, it spins around In an 
attempt to locate the edge of the 
worfd again. Notice that if the new seek 
behavior is omitted, the creature will 
not turn back toward the wall, but in- 
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stead it would zoom off into space. 
Since the robot avoids things by turning 
left, it has a good chance of finding 
things if it turns right instead. Yet, be- 
cause our creature can only turn to the 
left, we must make a right turn the long 
way around. Thus, we generate a care- 
fully timed burst of movement to yield 
approximately 270 degrees of rotation. 

However, the creature is basically 
blind during a programmed turn, and 
may rotate all the way past the wall 
when seeking it. To fix this, as soon as the 
robot senses an object nearby, the seek 
circuit will be reset [i.e., it will start mea- 
suring the amount of time It spends 
near objects again). That not only 
causes the robot to stop turning. It also 
synchronizes the unit so that it correctly 
measures the time since the last obsta- 
cle sighting. 

Neurons. We have seen that it is not 
necessary to give a robot an explicit 
plan to perform action; instead, gener- 
al rules suffice. This greatly reduces the 
complexity of the "nervous system" re- 
quired. Typically, a set of ordered reflex- 
es is adequate for simple navigation, 
but what mechanisms make these re- 
flexes possible? In animals the answer is, 
of course, neurons. So, as a guide to 
Implementing our "creature" elec- 
tronically, let us see how real neurons 
work. 

Neurons communicate via electrical/ 
chemical impulses. To transmit a signal, 
one neuron releases a puff of a specific 
chemical across a gap (called a "syn- 
apse") toward the next neuron. The next 
neuron absorbs the chemical Into one 
of its inputs (which consist of tree-like 
structures called "dendrites"). This sub- 
stance briefly opens a number of ion 
channels in the receiving neuron's cell 
membrane, and the resulting flow of 
charge carriers causes It to act like a 
miniature battery. 

The combined charges are fun- 
nelled back to the body of the cell 
(known as the "soma"). If enough den- 
drites are activated, the neuron gradu- 
ally becomes more and more elec- 
trically charged. When there is enough 
accumulated potential, the neuron 
spontaneously generates its own series 
of Impulses which travel down an out- 
put fiber (the "axon"). Eventually this sig- 
nal impinges on the Inputs of 
succeeding neurons and a similar se- 
ries of events takes place. 

A Neuron Model. Our model of a 
neuron takes Into account all of these 


phenomena. As shown in Fig. 4, there 
are a number of Inputs (like dendrites) 
that converge on a single "summation" 
node, which Is similar to a neuron's 
soma. The summation node adds all 
the Inputs and passes them to an Inte- 
grator. The Integrated signal is passed 
to a threshold unit that evaluates the 
signal to determine whether any output 
should be produced. 

Our model also incorporates some 
other salient features of real neurons 
not yet mentioned. For Instance, all the 
inputs are not treated the same. Each 
input is amplified by its own gain or 
"weight factor," which is represented by 
the amplifier symbols shown. In this way, 
inputs with a large weight factor will 
influence the neuron more than inputs 
with a small weight factor. This reflects 
the anatomical fact that certain syn- 
apses In animals are more transmissive 
than others. 

In addition, we also show Inputs with 
negative weights (the lower two inputs). 
These correspond to "Inhibitory con- 
nections" often observed between ac- 
tual neurons. They can suppress the 
action of neurons. 

Another characteristic of neurons 
that our model contains can be called 
"leakage." You can think of a neuron as 
a tub being filled with water. There are a 
number of hoses of different sizes feed- 
ing into the tub (the excitatory Inputs) as 
well as a number of drain spouts (the 
Inhibitory Inputs). After the tub (neuron) 
has filled up. It fires. However, once "full," 
the neuron would fire at the slightest 
Input so the tub has built-in leakage to 
gradually drain the remaining water. 

To reproduce this effect, the summa- 
tion node contains a "- 1" term. This is 
essentially an Inhibitory input that Is al- 
ways on. When none of the other inputs 
are active, the sum is now negative so 
the integrated excitation always de- 
creases toward zero. However, we nev- 
er let the value of the integral go 
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r'legative; we restrict the integrated ex- 
citation to be between 0 and 1 at all 
times. This reflects the fact that we can 
not fill a tub above Its rim or drain it 
below Its bottom. 

Interestingly, while real neurons also 
have limits to the voltages that they can 
produce, the voltage can drop below 
the usual "rest voltage." In animals, it is 
possible, and sometimes computa- 
tionally useful, to discharge a cell be- 
low this neutral level. Such a condition 
makes it harder for later Inputs to trigger 
the neuron. 

The final twist to our neural model is 
the nature of the threshold circuit. We 
use a device known as a "Schmitt trig- 
ger" instead of a simple comparator. 
This device has two thresholds, a high 
one for rising signals and a lower one 
for falling signals. In our neuron model, 
the output switches on when the value 
of the integrated excitation reaches 1. 
The neuron will continue to output a 1 
until the integrated output descends to 
0 again. 

This is much like the thermostat in a 
typical house. If you set the tempera- 
ture to 70°F the furnace will not turn on 
until it gets as cold as 68°F or so. Then it 
will proceed to warm the house until 
the temperature slightly exceeds 70°F 
say up to 72°, before shutting off. Al- 
though this feature is not totally accu- 
rate from a neurological point of view, 
ifs a convenient feature to have. 




Fig. 6. The simple two-neuron system shown in A, can perform the operation of an 
oscillator. Its internal integration signal and final output are shown in B. 
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Fig. 7. The robot’s 4-behavior activity can be emulated using 11 neurons. Can you find 
the two oscillators here? (Hint: look for feedback loops). 


Neuron Examples. To see how such 
simulated neurons ore used, consider 
the symbol shown in Fig. 5. Here, we 
depict the body of the neuron os a 
circle with on arrow coming out of it to 
represent the output. Input terminals 
are shaped like the bell of a trumpet 
and have their associated weight writ- 
ten next to them. White terminals are 
excitatory, whereas black ones are in- 
hibitory. Since the structural details do 
not matter, we show all the inputs Im- 
pinging directly on the cell body. 

This neuron will only generate an out- 
put If Input A is active and B is not. First, 
suppose neither A nor B is active. The 
input sum is: 

0x2 - 0x3 - 1 = -1 

(the last term comes from the leakage 
property of the model). This negative 
result causes the accumulated value 
inside the neuron (If any) to decay until 
the output switches to zero. Now sup- 


pose A comes on. The new sum Is: 

1x2-0x2-1= +1 

If we setthe time constant ofthe neuron 
to be very short, the output will almost 
immediately switch to one. Finally, 
imagine that B comes on as well. The 
computed sum for this case is: 

1x2 - 1x2 - 1 = -1 

which forces the neuron to turn off. 

A more complicated example is the 
oscillator shown In Fig. 6A. The central 
part of this configuration is similar to an 
AND-NOT gate. Here, the neuron Itself sup- 
plies the inhibitory Input, while another 
neuron provides excitation. The asterisk 
inside this auxiliary neuron Indicates 
that it is of a special type that Is always 
on. Assume that the central neuron's in- 
ternal potential starts off at zero and 
that its output is off. The Initial input sum 
is: 

1x2 - 0x4 -1=4-1 


Thus, the integrated input starts climb- 
ing slowly as shown In the upper plot of 
Fig. 6B. The value written inside the neu- 
ron tells how long it takes for the neuron 
to fully charge with an Input sum of 1. As 
can be seen, it takes 3 seconds for the 
integrated value to reach one. 

Once the integral has reached the 
prescribed threshold level, the output 
of the neuron comes on. That is shown 
In the lower plot of Fig. 6B. However, this 
changes the overall sum sent to the 
Integrator. It is now: 

1x2 - 1x4 - 1 = -3 

so the neuron's internal charge starts to 
decay. Yet, because of our special 
threshold stage, the neuron's output 
value remains at one until the inte- 
grator output again reaches 0. This 
happens one second after the output 
comes on. Once the output turns off, 
the whole cycle repeats. 

As can be seen, the resulting output is 
a pulse train with a period of 4 seconds. 
The frequency of a cycle, as well as the 
width ofthe on and off portions, can be 
changed by adjusting the input weights 
because higher sums (whether positive 
or negative), alter the output in less 
time. 

The Neural Network. The total col- 
lection of behaviors required for 
Muramator can be emulated by a net- 
work of 11 neurons as shown in Fig. 7. For 
motor control, the robofs brain has one 
neuron that drives the robot forward 
and another that causes it to turn. That 
makes the explore behavior easy to im- 
plement: a continuously active neuron 
provides input to the "forward" neuron. 
The activity ofthe avoid behavior Is also 
simple: It just activates the "turn" neuron 
when the robot "sees" something. That 
is particularly easy since the appropri- 
ate obstacle-detection signal is directly 
available at the output of the neuron 
labeled "15 ms" (to be described later). 

Notice that neither explore nor avoid 
is directly connected to the motor neu- 
rons. Instead, each sends its command 
via a single intermediate neuron. When 
designing large networks it is good 
practice to insert an "interneuron," such 
as this, to serve as an interface point 
where higher level signals can be In- 
jected. In this case, avoid indirectly sup- 
presses the default forward drive by 
Inhibiting the interneuron that would 
carry out the explore behavior. That 
blocks the forward behavior and allows 
the more important avoid module to 
substitute its own instructions. Tech- 



Fig. 8. Each detection of an infrared pulse (the top graph), causes the neuron to charge 
(middle graph). When the neuron reaches the threshold value, its output goes high and 
remains high till the neuron completely discharges (as shown by the bottom graph). 
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nically, the avoid circuit should really 
hove Iwo Interneurons: one to gener- 
ate the turn command and one to sup- 
press the forward command. This 
arrangement would let us cascade 
suppressor nodes so that the most im- 
portant behavior could suppress all the 
others with a single connection. 

The third behavior, seek, is composed 
of two additional neurons. Neglecting 
the welght-100 input, we can see that 
the remaining structure is identical to 
the basic oscillator presented earlier. 
The output of this unit feeds directly into 
the avoid Interneuron and thus causes 
the robot to turn. There is no interneuron 
Involved In this pathway because there 
are no higher level behaviors that 
might need to suppress seek. An impor- 
tant feature of this module Is that the 
weights of both the excitatory and in- 
hibitory connections (KF and KT) of the 
oscillator can be varied. Adjusting the 
KT weight makes the output of the os- 
cillator remain high longer and thus 


causes the robot to turn through a 
greater angle. Adjusting KF controls the 
interval between turns and thus deter- 
mines the distance that the robot 
travels before spinning around to look 
for the wall again. 

However, the creature Is basically 
blind during one of these programmed 
turns, and may rotate all the way past 
the wall when seeking It! This Is the rea- 
son for the inhibitory connection with a 
weight of 100. As soon as the robot 
senses an object nearby, the oscillator is 
turned off. This not only causes the robot 
to stop turning. It also synchronizes the 
unit so that it correctly measures the 
time since the last obstacle sighting. 

The remaining four neurons form the 
proximity-detection subsystem. The 
neuron in the lower-left corner of the 
diagram is directly connected to the 
infrared emitter and generates the out- 
going signal. That neuron functions as a 
simple oscillator and produces a sym- 
metric square wave. It is necessary to 


modulate the infrared beam so the de- 
tector can differentiate It from ambient 
infrared sources such as sunlight. 

Once the beam bounces off some 
target, the two neurons in the upper-left 
corner of the diagram are responsible 
for processing the returned signal. The 
first neuron In the chain represents the 
detector. It is "on" when Infrared radia- 
tion is detected. Since it receives a se- 
ries of pulses when the robot Is near an 
object, the output of this neuron resem- 
bles the top plot of Fig. 8. 

The next neuron smooths out this 
waveform. When the detector neuron is 
on, the input to the second neuron is: 

1 X 8 - 1 = -f7 

so the Internal potential of this neuron 
increases. Between pulses the input 
sum Is simply - 1 and thus the potential 
slowly decays. The charging of the neu- 
ron is shown in the middle plot in Fig. 8. 
As can be seen, it takes several pulses to 
charge the neuron up to a high 



Fig. 9. All eleven of the robot's neurons are emulated by this circuit. Some neurons are 
based on comparators, while others are implemented with simple diodes. 




enough level to generate an output 
which is shown in the bottom plot. 

This is useful for rejecting noise pulses. 
Similarly, the slow decay constant al- 
lows the system to "fly-wheel" through 
signal dropouts: the output of the neu- 
ron will remain on for several cycles 
after the stimulus vanishes. This same 
phenomenon can also be used to ar- 
tificially Increase the size of the avoid- 
ance turns the creature makes. 

Circuitry. The final step is to compile 
all of this into circuitry. The actual sche- 
matic for the creature is shown in Fig. 9. 
In terms of actual circuitry, the 11 neu- 
rons in our model are implemented In a 
number of different ways. Some are 
modelled with voltage comparators, 
some with diode logic, and some with 
electro-mechanical devices. Keep this 
in mind as we describe the electronics 
for each of the creature's component 
behaviors. 

Let us start with the explore behavior 
module. The explore reflex is Incorpo- 
rated directly Into the relay circuitry 
(right side of diagram). Normally the 
robofs motor Is connected so it runs 
forward. However, whenever the relay is 
energized by Q2, the voltage applied 
to the motor is reversed and the crea- 
ture turns instead. An extra diode, D1, 
can be Inserted to slow the creature 
down, if necessary. The diodes around 
the motor (D2-D4, and Dll) and across 
the relay's coil (D5) serve no behavioral 
function, they just clamp inductive 
spikes to the power-supply rails. 

Thus, the explore neuron, the first sup- 
pressor, and the turn and forward neu- 
rons are all emulated In this piece of 
circuitry. The transistor for the relay can 
be considered the equivalent of the 
second suppressor node In the neural 
diagram, and diodes D6 and D7 act as 
the two excitatory connections to this 
interneuron. 

The circuitry for the LED oscillator (see 
the lower-left corner of Fig. 9) corre- 
sponds directly to the neural model. 
Here, the feedback from a com- 
IDorator's output to Its positive input pro- 
vides the "hysteresis" needed by our 
dual-threshold neural model, while the 
resistor and cap)acitor on the negative 
input form the required integrator. The 
10k resistor to -f 12 volts mimics the ac- 
tion of the necessary alwoys-on neu- 
ron. This arrangement generates a 
squarewave that is amplified by an- 
other MPS2907 transistor to drive the IR 
LED. That unit radiates infrared energy 
(much like a TV remote control) into the 



Fig. 10. This foil pattern is for the 
component side of the Muramator circuit 
board. The labels for the potentiometers 
and switches will help you use those 
controls. 

environment, which then bounces off 
nearby objects. 

The next behavior, avoid, switches the 
relay on using the signal from the in- 
frared proximity detector. The circuitry 
for the detector is shown in the upper- 
left side of the diagram. The reflected IR 
signal biases a TIL414 phototransistor, 
which applies a small voltage across a 
1 -megohm resistor, R3. That signal is AC- 
coupled via a 470-pF capacitor Into a 
simple threshold-detector formed by 
one section of the LM339 quad com- 
parator. This is the "detector" neuron 
from the neural-network diagram. The 
capacitors on the voltage divider con- 
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Fig. 11. This foil pattern for the solder 
side of the robot must be properly 
registered with the component-side 
pattern. Remember to connect all vias 
when the board is finished. 


nected to the positive input of the com- 
parator help stabilize the reference 
voltage against transients caused by 
switching the IR LED on and off, and 
operating the motor. 

An inverted version of the obstacle- 
detection signal then enters a low-pass 
filter formed by R13 and C2. Since the 
LM339 has open-collector outputs, the 
decay rate of the voltage across C2 is 
governed solely by R1. It takes several 
pulses to discharge C2 sufficiently 
enough to generate an output. This is 
useful for rejecting noise pulses. As you'll 
see, the slow decay constant allows the 
obstacle-detection signal to remain on 
for a period of time after the stimulus 
vanishes. By substituting a larger value 
for C2, you can increase the size of the 
avoidance turns the "creature" makes. 

The RC-filtered voltage enters LH-b, 
which also acts as a simple com- 
parator. The threshold level for this unit Is 
obtained from the same voltage divid- 
er used for the first stage. This com- 
parator combined with the previously 
described low-pass filter corresponds 
to the second detection neuron. The 
total result of all this processing is a 
clean digital signal Indicating when an 
obstacle is present. It is connected to a 
red LED that indicates when the robot is 
"seeing" something. 

The last of the creature's behaviors, 
seek. Is built from an oscillator similar to 
the one used to generate the IR beam. 
The oscillator has an active-low output: 
when pin 1 of Ul-c Is at zero volts, the 
robot should turn. Note that the os- 
cillator's output is connected back to 
the integrating capacitor (Cl) through 
Iwo diodes. These diodes steer current 
through the potentiometers so that the 
top potentiometer controls the capaci- 
tor's charging time and the lower po- 
tentiometer controls the discharge 
rate. 

Notice also that In the seek circuitry 
there is a diode (D9) descending from 
the obstacle-detection indicator, LED2. 
Since D9 has negligible resistance, it 
can "Instantly" discharge capacitor C2 
when the creature detects an obstacle. 
This connection models the weight-100 
Input In our neural design and Is used to 
properly synchronize the oscillator as 
mentioned earlier. 

The design also must have an arbiter 
that can combine the commands from 
each of the basic behaviors. To this end, 
both the seek oscillator and the avoid 
circuitry are connected to the relay's 
driver transistor through diodes D6 and 
D7. This arrangement Is used to model 
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the top "suppressor" neuron bock in Fig. 

7, os we mentioned earlier. Because 
both the obstacle detector and central 
oscillator have active-low outputs, 
these diodes form a logical or gate. If 
the creature either sees something 
(LED2 turns on) or the turn timer kicks in 
(LED3 turns on), the relay will be acti- 
vated and the creature will turn In 
place. The switch labelled "level" was 
Installed to selectively disable the seek 
oscillator. That lets you Investigate how 
the creature acts without this behavior. 
Of course the robot won't do anything 
at all unless its built, so lefs get to that 
now. 

Circuit Construction. Because of the 
complexity of the wiring, it is recom- 
mended that you use a printed-circuit 
board to wire the components to- 
gether. For those of you that wish to 
make your own boards, the foil pattern 
for the component side of the board is 
shown in Fig. 10, and the foil-pattern for 
the other side is shown in Fig. 11. Since 
the board is double-sided. If you chose 
to make your own, you must solder tiny 
pieces of bus wire into the via holes and 
solder component leads to the pads 
on both sides of the board where ap- 
plicable. Keep that in mind when sol- 
dering all components. 

If you do not want to etch the circuit 
yourself, a drilled and etched plated- 
through printed-circuit board with In- 
structions Is available from the kit sup- 
plier mentioned in the Parts List. 

With the board all ready to go, start 
by installing the 14-pin DIP socket at the 
location for U1 as shown in the parts- 
placement diagram of Fig. 12. Be sure 
to mount it and all the other compo- 
nents on the top side of the board (the 
side with the writing on it). Note that one 
end of the socket has a small notch. It 
should go toward the square pad on 
the printed-circuit board. Now flip the 
board over and solder its pins to the 
pads. 

Now, guided by the parts-placement 
diagram. Install the fixed resistors. Take 
each of the trimmer potentiometers 
and flatten the crinkles In its leads (if 
any) by squeezing the lead with nee- 
dle-nose pliers. Now bend the two side 
leads of each potentiometer sharply 
downward away from the plastic ad- 
justment dial. Next, gently bend the 
center lead of the potentiometer in the 
same direction. The bend should be 
made about halfway out from the 
body. Insert the potentiometers in the 
positions shown and solder them from 


WHITE 

LEAD 

Fig. 12. Stuffing the board should be easy with 
the pads for LEDl and Q3 are tilted at 30°. 

the top of the board. Then turn the 
board over and apply more solder 
from the back side to completely fill the 
holes. 

Next Install, solder, and trim the ten 
1N914 diodes and D1 In the places 
shown. Of course it is important to orient 
the diodes as Illustrated. 

The D.01-^,F and 470-pF capacitors 
can be installed with any orientation. 
However, Cl, C2, and C6 are polarized 
so be sure to Insert the positive lead of 
each capacitor Into the square pad for 
the component. Once all the capaci- 
tors are installed, bend, solder, and trim 
their leads. 

The orientation of the transistors is im- 
portant. Insert them positioned as 
shown in the parts-placement di- 


this parts-placement diagram. Note that 

agram. Sometimes the transistors come 
In a metal case rather than plastic. For 
this type, insert the device so that the 
lead closest to the tab on the case 
goes into the square pad. 

Next install and solder the DPDT relay. 
The two plain LED's go near the corners 
of the 14-pln socket and should be in- 
stalled next with the proper orientation. 

Now, install the switches on the top 
side of the board. Do not push them 
completely down to the board, instead 
leave a tiny air gap under each switch 
to prevent the case from shorting out 
any of the copper traces nearby. 

Cut a %-inch by y4-inch wide piece 
of black electrical tape and wrap it 
around the body of the TIL414 pho- 
totransistor. It should be used to cover 


32 



Also check the bottom of the board 
for solder bridges. There Is only one 
place on the board where adjacent 
pads should be connected: beneath 
Iwo terminals of the power switch. If any 
other Iwo pins have a blob of solder 
between them, remove it by heating 
the bridge then tapping the board 
against the table. If you find any other 
suspicious-looking connections, heat 
them up to see if they are actually mis- 
takes. 

Electrical Tests. Now it is time to test 
the basic operation of the board so 
install the batteries. Start with the power 
switch down (away from the potenti- 
ometers), and the level switch up. In a 
dark room, you should see a dim or- 
ange glow Inside the IR emitter. If you 
don't, check the orientation of the IR 
LED and the transistor at the top of the 
board. 

Now put your hand in front of the IR 
components. The obstacle LED should 
come on and go off again when you 
move your hand away. If it doesn't, 
check to be sure the LM339 is inserted 
properly and that C2 Is connected with 
the correct polarity. If the^LED lights at 
the wrong time, check its orientation. 
You should also hear the relay click 
every time the LED changes state. If not, 
check the orientation of Q2 and D5; 
those are located in the lower-right cor- 
ner of the board. 

Next, adjust both potentiometers so 
that they are in the middle of their 
ranges (arrows point toward the left 
and right edges of the board) and then 
move the Level switch down. The timer 
LED should now blink periodically and 
the relay should click. If the light doesn't 
blink, check that the LM339 chip is inser- 
ted properly. If there are no clicks, 
check the orientation of the diodes 
near the center of the board. Next, test 
whether rotating the turn potentiome- 
ter adjusts how long the light stays on. 
Also test to find out whether adjusting 
the forward knob controls how long it is 
between blinks. If these controls seem 
reversed, check the orientation of the 
timer LED. 

Finally, test the synchronization. When 
the timer LED is on, move your hand into 
the detector's field of view. The timer 
indicator should Immediately go out 
and stay off until you move your hand 
away and the obstacle indication dis- 
appears. If not, check the orientation of 
the diodes near the center of the 
board and look for possible cracks in 
them. 


only the sides of the component leav- 
ing the rounded end exposed. Install 
and bend the leads of the IR devices so 
that the body of each one lies along 
the surface of the board. Note that the 
orientation of the holes will place them 
at a 30° angle with the centerline of the 
board. 

Next insert the LM339 Integrated cir- 
cuit into the socket with pin 1 oriented 
near the square solder pad used for the 
socket. 

Take a 9-volt battery snap-on con- 
nector and cut Its wires down to 4 
inches. Strip and tin the ends and solder 
the wires Into the lower-left corner of 
the board. The red wire should go Into 
the hole marked "9R" and the black 
wire should go in the hole marked "96." 

If the C-cell holder you get has no 
leads of Its own, you will have to add 
them. You can use a 3-inch section of 
the toy's wire-control cable for that. Strip 
and tin both ends of the two wires you 
use and attach them to the terminals 
on the holder. 

If your battery holder has leads, then 


trim them to 3 inches, and strip and tin 
the ends. Whether initially present or 
not, attach the lead from the positive 
terminal to the pad marked ''3R," and 
connect the negative lead to the pad 
labelled "3B." 

Checking the Circuit Board. Now 

that all the components have been In- 
stalled, double check to ensure that ev- 
erything is in the right place and 
oriented in the correct direction. Look 
for the dark bands on the diodes, the 
flattened rims of the LED's, the markings 
on the capacitors, the notched end of 
the chip, and the flat sides of the tran- 
sistors. 

Now turn the board over and check 
all the solder joints. Except for 2 holes in 
the lower-left corner of the board, all 
holes should have something soldered 
into them. Check to make sure that all 
the leads are securely soldered in 
place. Also make sure you have used 
enough solder on each joint — you 
should not be able to see the edge of 
the hole underneath. 


This robot was designed and built by the author using the principles discussed in this 
article. Named Herbert and seen on PBS’s ‘"Discover” program, its function is to collect 
empty beverage cans. 
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Meet Muramator, the simple 11 neuron robot described in the article. The version shown 
here is built on the Radio Shack Skateboard chassis. 


Final Assembly and Calibration. The 

circuitry as well as the appropriate bat- 
teries now need to be mounted on the 
robot's body. Start by removing the 
human figure from the top of the 
skateboard. It is held on by two screws 
through its feet. To get to the screws, turn 
the vehicle over then remove the 3 
screws that hold the rear wheel assem- 
bly onto the, board. After removing the 
figure, reassemble the vehicle being 
careful to keep the white plastic gears 
firmly seated in their slots. 

Next cut the wire-control cable at 
about 6-inches from where it exits the 
back of the board. Strip and tin the 
ends and solder them into the circuit 
board. The one with the white streak 
should go to the hole near the center of 
the board while the other wire should 
go to the hole in the corner. Now use 
double-sided foam tape to mount the 
U-shaped metal battery clip to the rear 
of the board. 

Affix the C-cell holder to the 
skateboard directly in front of the 9V 
battery clip using double-sided foam 
tape. As the last step, use an elastic 
band to secure the circuit board to the 
vehicle. The rubberband is only a tem- 
porary restraint; once you are sure that 
everything works properly, you can use 
a piece of double-sided foam tape In- 
stead. 

Once the electronics are mounted 
on the robot, it is necessary to calibrate 
the "creature." Carefully align the two IR 
components so that they point exactly 
parallel to each other and about 30° 
off the centerline of the robot body. 
Then turn the robot on and place it on 
the floor. Check to see that the robot 
runs forward when It is in an open 
space. If the obstacle-detection in- 


dicator is always on when you put the 
robot on the floor, tilt the IR components 
slightly upwards until the light goes off. 
Next, hold the robot and move it to with- 
in 8-inches of an obstacle. Verify that 
the obstacle LED lights up and that the 
robofs motor runs in reverse. 

Experiments. If you now let the 
"beast" loose. It should try to avoid 
things in Its path. Muramator works best 
on wood or smooth tiled floors — It has a 
hard time plowing through carpeting. If 
the "creature" seems to lurch a lot or 
has trouble turning, shift the batteries 
around to change Its balance. 

You might try designing an experi- 
mental obstacle course for the vehicle 
to see what It can and cannot do. For 
instance, with the seek switch off If the 
robot encounters an obstacle that juts 
out, such as a convex corner. It will 
swerve away from It, but never come 
back toward it. That happens because 
the robot has no memory of which di- 
rection It was travelling so it cannot get 
backon track. You might also want to try 
changing the direction of the IR com- 
ponents, or purposely mis-align them, 
to see how these parameters alter the 
creature's behavior. 

Switch In the second layer of control 
by sliding the Level switch on. Start with 
both potentiometers midway through 
their ranges. If you keep Muramator in a 
large open area, the timer LED should 
flash at regular Intervals. When this light 
is on, the robot should perform some 
sort of spin. Once the circuitry appears 
to be working properly, adjust the For- 
ward potentiometer until the robot 
goes about 8 inches between turns. 
Then adjust the Turn potentiometer so 
that the robot makes about Va of a revo- 


lution (270°) every time it turns. 
Muramator will now not only avoid ob- 
jects, but turn around if it hasn't seen 
anything in a while. Together, these re- 
flexes cause it to follow along walls and 
to circle any post-like object it sees. 

Changing the values of the two po- 
tentiometers can produce noticeably 
different results. Note that if the turn 
timer Is set for too long an interval, the 
robot will only regain the wall after a 
number of turns. If the obstacle had 
been a post rather than- a corner, the 
robot might not have found it again at 
all. On the other hand, consider the 
scenario in which the travel distance is 
set too long; the robot may wander way 
off into the middle of the room when it 
encounters a corner. The first travel leg 
after an avoid turn is often longer than 
the succeeding ones. Thus, even 
though the robot heads back in the 
right direction, it will be too far away to 
see the wall again. Yet this can be a 
useful feature In a world with more than 
one robot because corners then be- 
come a natural meeting place for the 
"creatures." 

Another Interesting test involves two 
identical vehicles. If you set the travel 
distances very short with the turn angle 
at 180°, and send the two robots head- 
to-head, they will veer off from each 
other and then turn around for another 
pass. Robot jousting! It helps if you cover 
both opponents with commercially 
available Scotchllte retro-reflective 
tape. This increases the sighting dis- 
tance for other robots to about 18 
Inches. To achieve the maximum 
range, make sure each robofs infrared 
beam is pointing level with respect to 
the floor. This is just one example of how 
robots can interact with each other. 
With a larger number of individuals, 
there maybe other interesting pos- 
sibilities as well. 

We have now progressed from a 
vague concept to an actual working 
robot. This transformation was made by 
applying the methodology of breaking 
an activity into component behaviors. 
We codified these behaviors as simple 
situation-action rules and finally cast 
the rules into circuitry based on a sim- 
ple neural model. These same steps 
can be applied to other creatures with 
, other behaviors. You might try design- 
ing some yourself, at least on paper. 
Incrementally extending this line of re- 
search to larger, more complex crea- 
tures is a promising path for developing 
a deeper understanding of how the 
numan mind itself works. ■ 
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BY JAMES V. JORDAN 
AND JOHN YACONO 


Build the 
COMPRESSOR-MATE 


Although the compressors found in refrigerators, freezers, and 
air conditioners are heavy-duty devices, their life can be shortened by 
frequent power outages — unless you have a Compressor-Mate . 


I fs a great mystery how my develop- 
ment which has an underground 
power-distribution system, can 
have as many power failures as it does 
(at least two a month). Mystery or not its 
an unpleasant reality that I and my 
electronic hardware must endure. I 
shudder to think of what people who 
live in really windy areas with pole- 
mounted distribution networks must put 
up with. 

While everyone is aware of what a 
nuisance power outages are — what 
with having to re-program the VCR, all 
the clocks in the house, and a stubborn 
microwave that refuses to work unless 
informed of the time — many people 
don't know that frequent outages can 
really cost them. If your local power Is as 
unreliable as mine, the compressors In 


your home appliances are probably 
taking a silent beating. 

If a compressor is running at the time 
of a brown-out or intermittent power 
failure, it inevitably stalls and the over- 
load-protection circuit cycles on and 
off a few times. As any refrigeration spe- 
cialist will tell you, starting a compressor 
over and over under the load of com- 
pressed gas puts a lot of wear and tear 
on the equipment. 

Since compressors form the heart of 
any appliance they're in, they don't 
come cheap. Depending on the age 
and cost of a machine, an owner is 
sometimes better off buying a new ap- 
pliance instead of replacing a com- 
pressor. 

To protect your present (and future) 
investments, you can build a solid-state 


timer — ^the Compressor-Mo/e— that will 
keep the compressors that you own 
from destructively cycling on and off. 
The project consists of a solid-state, volt- 
age-monitoring circuit with a five-min- 
ute delay timer controlling an elec- 
tromechanical, 30-amp power relay. 
The relay, in turn, controls power to the 
appliance being protected. 

When power fails and comes back 
on, the Compressor-Mate waits about 
five minutes before it restores power to 
the appliance. That gives the unit time 
to cool down and permits system pres- 
sures to equalize for unloaded restart- 
ing. 

Beyond that, the project can be 
adapted to control AC or DC loads in 
the 24- to 240-volt range, so it can be 
used in a variety of other applications. It 
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Fig. 1 . The Compressor-Mate is unusual because it contains AC and DC elements in 
series. Another unusual feature is the DC portion of the circuit, which shorts itself out. 


requires a minimum of inexpensive, 
readily available parts. An avid hob- 
byist could build one in a single eve- 
ning, and even a beginner should have 
no trouble putting one together. 

The How's and Why's. The Com- 
pressor-Mate's schematic diagram is 
shown in Fig. 1. Although it can control a 
DC device, for the sake of discussion 
let's first talk about how it operates 
when it contr s an AC device. 

The circuit can be broken down into 
two main sections: an AC portion, con- 
sisting of PL1, K1, and S01; and a DC 
portion, made of the rest of the compo- 
nents. Oddly enough, the coil of K1 
(which is in an AC leg of the circuit) is in 
series with the DC circuit via the bridge 
formed by D1-D4. That's important be- 
cause whatever current flows through 
K1 must flow through the DC circuit. 

When power is first applied to the 
circuit, perhaps after a power failure, 
the DC circuit draws very little current 
(for reasons that will become obvious 
later). In fact, the current is so small that 
K1 is not activated. So when power is first 
supplied, K1 is inactive and S01 re- 
ceives no power. However, after about 
five minutes, the DC circuit draws iots of 
current, enough to engage the relay. 
So lefs look at that portion of the circuit. 

The bridge provides pulsating DC to 
a filter made up of capacitor C1 and 
resistor R1. The filter smooths out the 
pulsating DC and absorbs AC-line volt- 
age transients to protect the other DC 
components. Zener diode D5, resistors 
R2 and R3, and capacitor C3 form a 
filtered-DC power supply. Resistor R2 
limits current flow through D5 to a safe 
level. That allows the diode to provide 9 
volts to another filter comprised of C3 
and R3. 

The power supply supports a timing 
circuit. At the heart of the timer is U1, a 
programmable 16-stage binary coun- 
ter with an integral oscillator circuit. Its 
extremely low power requirements en- 
sure that little current will flow through 
the circuit, preventing the relay from 
engaging. 

The counter is a multi-faceted device 
that can be programmed to act in a 
variety of ways. For example, its internal 
oscillator can be replaced by sending 
the pulses of an external oscillator to 
pin 3. Whether you use the internal or 
an external oscillator, the pulses are 
sent to an internal programmable 
counter/divider. Depending on the log- 
ic levels presented to pins 12 and 13, 
the counter divides the pulses by 256, 


1024, 8192, or 65,536. Because pins 12 
and 13 are tied low, the counter divides 
by 8192. 

The internal oscillator was used. It re- 
quires R7, R8, and C4 to set the frequen- 
cy. The values specified for those 
components set the frequency to 
around 26 Hz. That might seem pretty 
slow, but the 4541 can operate with an 
oscillator frequency of from close to DC 
to 100 kHz. The oscillator (running at 26 
Hz) combined with the counter (divid- 
ing by 8192) set the timing interval at 
about 315 seconds, or 5 minutes and 15 
seconds. 

The timer has an array of other fea- 
tures that the circuit takes advantage 
of. For example, tying pin 5 to ground, 
as shown in the schematic, causes the 
timer to start timing on receipt of power. 
If that pin were tied high, the chip would 
wait for a low-to-high transition on pin 6 
before operating. 

If a low is placed on pin 9, as is shown 
in Fig. 1, the output of U1 at pin 8 goes 
low for the duration of a timing interval. 
However, if pin 9 of U1 was held high, the 
output would be high during a timing 
interval. Pin 10, which is connected to 
ground in the circuit, allows you to se- 
lect between one-shot (if set to logic 
low) and astable (with a logic high) 
modes. 

To summarize, the timer is set up as a 


one-shot, power-activated, logic-low 
output timer with a period of 5 minutes, 
15 seconds. So, when power is first ap- 
plied to the circuit, the timer begins a 
timing interval and holds the output of 
U1 at pin 8 low for about five minutes. 
The low power drain of the timer pre- 
vents K1 from latching. 

When the interval is over, pin 8 goes 
high and provides sufficient base bias 
to Q1 via R6 to cause it to conduct. The 
transistor then provides sufficient cur- 
rent to the gate of SCR1 through R5 to 
cause it to conduct. Capacitor C2 and 
resistor R4 prevent false triggering of 
SCR1. (Note that the diode bridge en- 
sures that the SCR is always forward bi- 
ased.) 

The voltage drop across the SCR is so 
small it effectively shorts the DC portion 
of the circuit and draws more than 
enough current to cause K1 to latch. 
The relay, in turn, provides power to SOI, 
turning on anything connected to it. 
Since the SCR is always forward biased, 
the relay remains on. If power is re- 
moved and reapplied, another timing 
interval begins, permitting the device 
connected to SOI five minutes to settle 
down before receiving power. 

As was mentioned, the device is suit- 
able for DC applications. You will need 
to select K1, PL1, and SOI to suit your 
(Continued on page 87) 
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The Undersea 
World of Gizmo 


MPK-TR Handycam Marine Pack. From: 
Sony Corporation of America, 9 West 
57th Street, New York, NY 10019. Price: 
Marine Pack: $1200, Carrying Case: 
$300; Light: $550; wide-angle lens: 
$29. 


Television shows that capture the inter- 
est and imagination of entire families are 
few and far between. But each time an 
^‘Undersea World of Jacques Cousteau’' 
special came on, there were no arguments 
in our house over what to watch. We were 
all glad to vicariously travel to whatever 
exotic locale the Calypso was headed. For 
an hour, we’d be transported to a world 
that— despite the fact that it covers three- 
quarters of the Earth’s surface— was other- 
wise hidden from our view. Thanks to the 
careful planning, meticulous research, 
daring dives, and the remarkable under- 
water photography of the Cousteau family 
and the crew of the Calypso, we could 
cavort with shy but friendly octopi, dis- 
cover sunken treasure on the wrecks of 
ancient galleons, and be (safely) terrorized 
by great white sharks. 

On the few occasions that we vacationed 
in the Caribbean, we’d try to get a taste of 
underwater adventure on snorkeling expe- 
ditions that were often the high point of the 
trips. Ybt when we got home and watched 
our vacation videos, those highlights were 
always omitted. 

That wasn’t the case with our last trip. 
This time, we brought along Sony's MPK- 
TR Handycam Marine Pack, a special wa- 
terproof housing that allows the use of the 
ultra-compact CCD-TR4, CCD-TR5, or 
CCD-TR7 Handycam camcorder at up to 
130 feet below the water’s surface. We 
used the Marine Pack with the CCD-TR4, 
one of the smallest and lightest camcor- 
ders on the market. (For more information 
on the CCD-TR4, see “Product Test Re- 
ports” elsewhere in this issue.) 

The Marine Pack, however, is no light- 


omo 


We’ve become accustomed to traveling 
with a compact camcorder and a few ac- 
cessories; taking along the Marine Pack 
required some adjustments to our usual 
routine. Similarly, actually taking under- 
water video footage requires some ad- 
vanced preparations, so that when you get 
in the water you can just point and shoot. 
Because both water and salt air can 
damage video cameras, some precautions 
are necessary to keep the camcorder safe 
and dry before, during, and after its inser- 
tion in the Marine Pack. 

The Marine Pack consists of two sec- 
tions, the front body and the rear body, 
joined together around the middle by two 
0-rings and three buckles. The 0-rings 
ensure the waterproof function of the pack, 
so it’s vital that they are free of scratches, 
cracks, dust, sand, or hair and are not 
(Continued on page 8) 


weight. The bright-yellow plastic housing 
measures \VA x 11% x 10% inches and 
weighs in at 12 pounds, 2 ounces, without 
the optional underwater video light (5 
pounds, 8 ounces). That might not sound 
like much — and, in fact, it’s less than half 
the weight of Sony’s previous model — ^but 
if you have to schlep it around airports, 
rental car agencies, hotel lobbies, and 
charter boats, it can cause some aching 
arms. Luckily, a carrying case is available 
that provides protection against damage 
during traveling, and has wheels for easy 
transport. The case itself {WH-M20) is 
the size of a large suitcase, weighs almost 
18 pounds, and is the same bright yellow as 
the Marine Pack— it attracts quite a bit of 
attention in airports. (One porter kept re- 
ferring to it as the "‘yellow submarine.”) 
On the plus side, it’s easy to spot in the 
baggage-claim area! 
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Watch 

Bach! 


due to the additional ultraviolet rays ad- 
mitted by the ozone layer — ^which, accord- 
ing to the latest reports, is thinning twice 
as quickly as previously believed. Besides 
the increased cancer risk, too much sun 
causes advanced aging of the skin— which 
definitely doesn’t look healthy or sexy. 
And we*ve had more than one vacation 
ruined by a bad sunburn, despite the liber- 
al use of sunscreens. 

Kids who are growing up in the I990’s 
are no less likely to be on the ball field or at 
the beach (except, of course, those who 
are hooked on Nintendo), so they leally do 
need some sun protection. And many 
adults already got more than their shaie of 
ultraviolet rays during their formative 
years. Staying out of the sun often is not 
feasible — certainly not for children, and 
not for health-conscious folks who make 
every effort to keep their hearts healthy by 
hitting the (outdoor) jogging track, tennis 
court, or swimming pool. 

So how can you protect yourself and 
your family from harmful ultraviolet rays, 
short of cloistering yourselves indoors? 
“Common sense,” comes to mind. 
^‘We’ll cover up as soon as we feel as if 
we’re burning.” Unfortunately? it’s diffi- 
cult to “feel” when you’ve had enough 
sun, especially on a cloudy or breezy day, 
or if you tend to get so involved in an 
activity that you forget to “listen to” your 
sk4n. And kids are notoriously short on 
that sort of common sensei 
A less arbitrary judge of how much sun 
is enough is offered by Saitek, The Sm- 
watch watch boasts a special sun sensor 
(Continued on page 7) 


SUN WATCH. From: Saitek indkistries 
Ltd.^ 229t West 205th Street, Suite 101, 
Torrance, CA 90501. Price: $59.95. 


We grew up on Long Island, back in the 
1960’s when summer evenings meant 
backyard barbecues of burgers (with no 
fear of cholesterol or carcinogens from 
charcoal) and hot dogs (with not a care as 
to what they put in them) and summer days 
meant beaches, baseball, swimming, 
boating— out in the sun from morning till 
dusk. By the Fourth of July, even the most 
fair-skinned kids were tanned, and every- 
one thought that was a sign of a healthy, 
active life. As teenagers, a deep tan be- 
came a goal in itself, and we’d use what- 
ever means were at hand (reflectors, for 
instance) to accelerate the process. We 
might have laughed at Zonker, the 
Doonesbury character who raised sun- 
bathing to an art form — but we understood 
his motivation! 

Things sure have changed since the 
60’s! Now, when we barbecue it’s more 
likely to be chicken and vegetables than 
beef-— forget the hot dogs! And even 
though, deep down, we still believe that a 
good tan makes a person look healthier, 
sexier, and even thinner, one look at the 
headlines is enough send us running for 
shade. New EPA estimates suggest that an 
additional 200, 000 Americans could die 
from skin cancer over the next half century 
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Karaoke Plus 

LASERKARAOKE CID^V710. from: Pi- 
oneer Laser Entertainment, Inc., 2265 
East 220th Street^ Long Beach, CA 
90810. Price: $950. 


This year, karaoke is expected to be the 
hot new consumer-electronics item in the 
United States. Karaoke players run the 
gamut from handheld cassette-tape players 
to laser-disc players with built-in ampli- 
fiers and speakers. What they have in com- 
mon is the ability to remove the lead vocals 
from prerecorded songs so that the con- 
sumer can grab a microphone and take the 
spotlight. A popular pastime in Japan for 
more than a decade, karaoke is quickly 
catching on in the States. We admit, we 
like it— a lot — and so does everyone to 
whom we’ve introduced it. There’s no de- 
nying that some basic human urge is 
fulfilled by singing— and it’s particularly 
satisfying when your voice is enhanced by 
professional back-up musicians and a host 
of features like echo and key control. Ka- 
raoke is a terrific ice-breaker at parties, 
somehow bringing out the ham in even the 
shyest guests. 

Unfortunately, there’s only so much 
time that a person, or family, can spend 
belting out tunes in front of their entertain- 
ment centers. Value-conscious consumers 
are likely to take that into consideration 
when purchasing trendy new items — ^and 
will probably give some thought to other 
former “must-have” items, such as the 
exercise bike and pasta maker that are now 
gathering mold in the basement. 

We have another reason for thinking 
twice before purchasing trendy new items: 
Until someone starts making modular en- 
tertainment centers to accommodate our 
ever expanding array of audio/video com- 
ponents, each new addition requites a ma- 
jor overhaul of the entire setup (except the 
television, which fits only in one spot), 
and quite often an old component gets 
bumped in favor of a new item . According- 
ly, we greatly appreciate components with 


more than one function (such as combi- 
players) and, despite our desire to possess 
the latest and greatest in consumer elec- 
tronics, are loathe to give precious space to 
any “latest craze” items* whose shelf-life 
might be only as long as our attention 
spans. 

Smart shoppers can put those fears to 
rest when looking at Pioneer Laser Elec- 
tronics LaserKaraoke CLO-V7IO. Be- 
sides special LaserKaraoke discs, the unit 
plays 3- or 5-inch compact discs, 8- of 12- 
inch laserdiscs, 5-inch CDV’s (CD with 
video), and 8- or 12-inch CD- Video laser- 
discs, The karaoke function is an attractive 
bonus for those who are already consider- 
ing the purchase of a standard combi-play- 
er. And those who are looking for a 
karaoke machine can still get plenty of use 
out of the CLD-V710 even when they don’t 
feel like singing. At about 16^/2 x 151^ x 5 
inches, it takes up only slightly more ver- 
tical space than a standard combiplayer. 

The CLD-V7I0 offers a full array of 
karaoke functions designed to make the 
player easier to use and the vocalist’s voice 
easier to listen to. A row of buttons num- 
bered 1-20 stretching across the front pan- 
el (and corresponding buttons on the 
remote control) let you select a track in- 
stantly. Separate microphone systems al- 
low you to independently adjust the levels 
for two optional microphones. In the vo- 
cal-assist mode, you can listen to the ac- 
companiment and the original lead vocals 
through a set of headphones (not in- 
cluded). That’s particularly handy for 
those songs whose chorus you know, but 
whose melody line escapes you — and, 
much to our surprise, we found that to be 
the case with quite a few familiar tunes that 
we thought we knew. While you’re learn- 
ing the song, the “once more” button is 
another helpful device. It backtracks the 
disc in 5 second increments so that you can 
repeatedly practice a difficult passage (se- 
rious instrumentalists should find that par- 
ticularly attractive). If you’re still having 
trouble, the “key-control” buttons (which 
are conveniently placed on the micro- 
phone as well as on the unit’s front pand- 
as are the “once more” buttons) allow you 


to change the pitch of the instrumental 
portion within an eight-step range, to 
match your voice. When you’ve perfected 
your sound, the “vocal-partner” mode re- 
places the original vocals with your voice, 
and the real karaoke fun begins . 

Pioneer’s LaserKaraoke song library 
contains about 500 titles from four de- 
cades of hit songs, including rock, coun- 
try, rhythm and blues, pop, standards, 
Christmas songs, and nursery rhymes. 
Each four-song disc has a suggested retail 
price of $20 and features instrumental mu- 
sic, back-up vocals, music-video-style 
full-motion video, and on-screen lyrics. 
None of the songs are performed by the 
original artists, but they are professionally 
done (and at a party, most people won’t 
care anyway). Although the video portions 
of the karaoke discs tend to have some 
relevance to the lyrics and spirit of the 
song, they’ll seem amateurish to anyone 
who was raised on MTV — and some are 
downright funny. For instance, Steppen- 
wolfs “Bom to be Wild” — the “theme 
song” from Easy Rider — replaces the 
1960’s hippie/dmggie bikers Dennis Hop- 
per and ^ter Fonda with a 1990’s yuppie 
photojoumalist who travels with his cam- 
corder from continent to continent on his 
motorcycle. Oh well, the disc producers 
know that the video is just background for 
the real star-— the karaoke singer. 

Actually, for first-time performers, hav- 
ing video accompaniment takes off some 
of the pressure — at least you’re not alone 
“on stage.” The voice-enhancement fea- 
tures are also reassuring; they make it pos- 
sible for just about anyone to sound good 
as they sing along. (Even if the embar- 
rassed singer stops, the “real” singers 
pick up the slack.) The digital- stereo key- 
control allows you to shift the k^ of the 
music by a maximum of four halftones, 
without changing the tempo of the song 
(which, unfortunately, is how key-chang- 
ing is accomplished on most inexpensive 
karaoke machines), Uie vocal-assist func- 
tion produces multiplexed vocals that you 
can hear via your headphones to help keep 
you on key while being inaudible to your 
audience (the orchestral sounds are routed 
through the speakers). All of Pioneer’s 
LaserKaraoke discs have multiplexed 
sound; a multiplex balance control lets you 
adjust the volume of the lead vocal on 
those discs without disturbing the instru- 
mental track. The CLD-V710 also has a 
feature called “Magic Voice” that pro- 
duces a number of special effects for your 
Voice, including adjustable echo. You can 
even sing a duet without a live partner by 
pressing the “vocal partner” button, 
which allows each verse of the lead vocals 
to be heard only until you begin to sing. 
The lyrics appear on the screen in white 
letters that are highlighted as each word is 
to be sung — the modern version of follow- 
ing the bouncing ball. 

Because the CLD-V710 is a combi- 
i Continued on page 5) 
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Playing God via 
Computer 


SimEarth-^THE LIVING PUNEX Pub- 
lished by: Maxis. Distributed by: Brockr- 
bund Software, t7 Paul Drive, San 
Rafael, CA 94903. Price: $69.95. 


It’s often hard to reconcile our love of 
nature with our passion for electronic tech- 
nology. Silicon Valley— and each of its 
sister cities around the globe— creates a 
river of toxic wastes as it produces its elec- 
tronic wonders. 

Of course, many electronics companies 
are also working to clean up their images. 
For example, we’ve toured the facilities of 
Sanyo Electric Company in Japan, and 
have seen how they are promoting ecolo- 
gical responsibility with such ambitious 
ventures as their Genesis project, which 
would ring the planet with photovoltaic 
an^s to provide all of the world’s elec- 
tricity needs— albeit at the expense of 4% 
of the Earth’s desert area, which would 
house the solar-cell arrays. New re- 
chargeable-battery technologies, such as 
nickel-metal hydride, promise the con- 
venience we all want with a reduction of 
the toxic metals and compounds that are 
generated by standard throw-away bat- 
teries and nickel-cadmium cells alike . 

Of course, most of us don’t think about 
the consequences of our everyday ac- 
tivities. What harm can throwing a battery 
in the garbage do? The way most people 
look at it, we’ve been throwing batteries 
away for years, and haven’t noticed any ill 
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etary development. For example, the Geo- 
logic time scale looks at the last 4*/2 billion 
years and takes into account continental 
drift and the makeup of the atmosphere, 
while the Technology time scale concen- 
trates on the last 100 years and looks pri- 
marily at the impact of technology and the 
changing climate. 

Once you choose whether you want to 
play God (and create life and let it evolve) 
or to play savior (and solve the problems of 
modern-day technology), you’re ready to 
really get started. You can look at the plan- 
et through a number of different windows . 
There’s the Map window, which gives you 
a view of the entire planet, and lets you 
see, for example, where cities are, what 
kind of life is found where, where it rains, 
and where it’s hot and dry. The Globe 
window lets you see the same information, 
but on a rotating globe instead of a flat 
map. 

Where you really get to exercise your 
power, however, is in the Edit window. It’s 
there that (assuming you have enough "‘en- 
ergy,” which accumulates or is depleted 
according to your actions) you can plant 
forests, create an earthquake, or send a 
meteor crashing onto the planet. If you 
plant a forest in the arctic, it won’t last too 
(Continued on page 8) 


It also explains how the concentration of 
oxygen in our atmosphere has remained at 
about 21% for the last 200'million years, 
despite dramatic changes in the planet. 

According to the Gaia theory, the world 
as we know it is a single, self-regulating 
organism, not a combination of separate 
systems of geology, biology, and climate. 
Humans are simply part of the Gaian or- 
ganism. It’s difficult to do justice to the 
theory in such a short space, especially 
when we’re really trying to talk about soft- 
ware. However, we’d recommend Love- 
lock’s books, Gaia, A New Look at Life on 
Earthy published by Oxford University 
I^ss, or his updated The Ages of Gala, 
from Norton. 

SimEarth—The Living Planet is cen- 
tered around the Gaia theory (in fact. 
Lovelock served as technical consultant). 
In this computer simulation of the planet 
from Maxix, everything is interrelated. 
Climate, animals, plant life, geology, and 
the like all affect each other. 

To start the game (which is available for 
Macintosh and IBM-compatible comput- 
ers), you select a new planet from a menu 
of eight choices, which range from mod- 
ern-day Earth, to a random planet. You can 
also select a time scale; each of the four 
choices simulate a different aspect of plan- 


effects 


That’s one of the main problems with 
our society. We’re so wrapped up in in- 
stant gratification, that we begin to ignore 
some of the subtle and long-term effects of 
our actions. Take, for example, the de- 
struction of the tropical rain forest. It’s 
taken us years to notice that the songbird 
population that is disappearing from North 
American backyards is directly related to 
the vanishing South American rain forests. 
Unfortunately, it will take people years 
longer to appreciate that every time they 
buy furniture made of rosewood, ma- 
hogany, teak, or other tropical woods, 
they’re hastening the disappearance. 

It’s becoming clearer and clearer — ^to 
us , at least— that every action we take does 
have some impact on the planet. One sci- 
entist, James Lovelock, took that a little 
further and said that every action we take 
produces a reaction from the planet, or the 
planetary organism, which Lovelock 
called Gaia, after the Greek goddess of the 
Earth. The Gaia theory explains why the 
temperature of Earth has remained essen- 
tially constant for some 3.6 billion years — 
at a temperature that is favorable to life — 
despite a 25% rise in the output of heat 
from the sun over the same period of time. 
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Now You See It, 
Now You Don^t 

VARILITE VISION PANELS. From: Tdiq 
Corportion^ 1277 Reamwood Avenue, 
Sunnyvale, CA 94089. Price: $90 per 
square foot. 


We don’t care for elaborate window 
treatments. In fact, if we lived in a se- 
cluded area, we’d opt to leave all our win- 
dows bare. That’s a matter of personal 
design preference (probably stemming, in 
part, that with all the clutter around this 
place we’d like our windows, at least, to 
be unobscured). Y&t studies have shown 
that natural light transmitted through win- 
dows to an indoor environment increases 
worker productivity, and that deprivation 
of natural light ‘‘reduces psychological 
warmth and cheerfulness”— so there is 
something to be said for letting the sun 
shine in. Unfortunately, the flip side to all 
that glass is lack of privacy and poor ener- 
gy performance. 

In days gone by, buildings were pro- 
tected from excess solar-heat gain by using 
small windows, spaced few and far be- 
tween. Double-pane glass provided better 
insulation and allowed the use of more, 
and larger, windows. More recent options 
include tinted glass and reflective glass. 
Both of those treatments are of limited 
value, since they block both useful 
daylight and heat (tinted glass through ab- 
sorption and reflective glass, as you might 
suspect, through reflection). Both reduce 
the natural light enough that artificial 
lights are required, even during daylight 
hours. Reflective glass has the additional 
problems of “second-hand” reflected 
heat, which has been proven (in court, as 
you might have guessed) to raise the cool- 
ing costs in adjacent office buildings, and 
glare, which has been linked to traffic ac- 
cidents on neari)y roads. 

With the recognition that light and heat 
are two separate — and separable— com- 
ponents of sunlight has come the develop- 
ment of n^ technologies designed to take 
advantage of the beneficial properties of 
sunlight while blocking the transmission 
of heat. Low-emissivity (low-e) glazing 
can transmit more than 50% of the sun’s 
visible light, while blocking more than 
90% of the sun’s invisible heat. Today, a 
number of different glazing methods — 
combinations of single or double pane, 
clear or tinted, reflective, and low-e — ^are 
available. The architect’s choice will be 
affected by climate, aesthetics, window 
orientation, and nearby buildings. Those 
options mean that a lot more glass can now 
be used — efficiently — ^than in the past. 

All that remains is the lack-of-privacy 
problem. Not many of us live or work in 
wooded seclusion, or on lots large enough 
that our neighbors are out of sight. i>oes 
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that mean still more windows that require 
shades, curtains, md/or blinds? Perhaps 
not. 

Taliq Corporation has put liquid-crystal 
technology to work in window-size glass, 
called Varilite Vision Panels^ that can 
change from transparent to translucent, 
and back again, at the flick of a switch — tx 
high-tech, two-way version of the old one- 
way mirror window. Vision panels were 
originally developed for interior use in cor- 
porate conference rooms, offices, and pre- 
sentation facilities where the ability to see 
through glass walls or interior windows is 
normally desired, but where privacy is re- 
quired at certain times. Other indoor uses 
include the viewing windows in medical 
facilities such as intensive care units and 
nurseries, and in private homes between 
kitchen and dining areas or bedrooms and 
bathrooms. Now Vision Panels are avail- 
able to be installed alone or as part of an 
insulating glass unit, as fixed glass or in 
window frames, for use in exterior walls. 

The ability to change from transparent 
(clear) to translucent (similar to frosted) is 
accomplished by using a thin film coated 
with liquid-crystal (LC) droplets com- 
posed of molecules in a regular crystalline 
configuration. The film is bonded with 
polyvinyl butyral (PVB) interlayers and 
laminated between panels of heat-treked 
flat glass. When an electric current is sent 
through the panel, the liquid crystals ar- 
rayed along the curved inner surfaces of 
each droplet align to transmit light, and 
the Vision Panel instantly becomes clear 
like a normal window. When the power is 
switched off, the liquid crystals realign 
randomly, scattering light, and the Vision 
Panel turns a milky gray/white, allowing 
light to pass through but rendering normal 


viewing impossible. The Vision Panels are 
powered by a module installed in the wall 
above or beside the glass. At room temper- 
ature, k>pt^xin[tately 1 watt of electricity is 
required to make one square foot of glass 
transparent. 

We propped our IP /2 x 8-inch sample in 
front of a small window. With the power 
off, the view is totally obscured, from ei- 
ther side of the window. We found our- 
selves looking at a surface that resembled a 
cross between a frosted-glass window and 
a blank TV screen. As soon as we turned 
on the power, the view returned. We found 
it a bit disconcerting at first to “turn on” 
and “turn off’ our view of the outside 
world as if it was a television show. It is, 
however, much easier than closing the 
draperies or shades, and there is no loss of 
natural light when the Varilite panel is off. 
Instead, the light is softly diffused, so that 
the natural-light level is maintained, but 
with no glare. 

The Vision Panels alone don’t provide 
the insulation or solar control performance 
of low-e glass. They can be used as part of 
an insulating glass unit in which the outer 
pane is a solar-control product, however, to 
achieve energy-efficiency, privacy, and no 
glare. Glazers can install a Vision Panel, 
but an electrician is required to complete 
the electrical connections. 

While die $90-square-foot price might 
be considered prohibitive in residential ap- 
plications, that price is expected to de- 
crease as Varilite Vision Panels gain in 
popularity. If that’s the case, we’ll be using 
plenty of Vision Panel windows in our 
retirement dream house. ■ 


KARAOKE PLUS 

(Continued from page 3) 

player, you’re not limited to only those 500 
songs available on karaoke discs. Yon can 
use the “one-touch karaoke” key to re- 
move virtually ail of the lead vocals from 
most standard compact discs and music 
videos . If the vocals are recorded so that 
they appear equally in each channel, that 
common audio will be filtered out — the 
same way that most “vocal eliminators” 
work. Discs that are recorded dif- 
ferently— most later Beatles albums, for 
example — can’t be filtered. Of course even 
when it does work, no lyrics appear on the 
screen (and, for CD’s, no video at all!), 
but chances are you already know most of 
the words to your favorite songs. 

Because standard CD’s and video discs 
don’t use multiplexed sound, you can’t use 
vocal assist or the multiplex balance con- 
trol, but you can listen to them with the 
vocals a few times if you need to refresh 
your memory. On the plus side, the video 
on professional music videos is far superi- 
or to the hokey “mood-setting” images 
shown on the LaserKaraoke discs. And it’s 
nice to be able to sing along to “non- 
(Continued on page 8) 
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Better Safe than 
Sorry 

REFLEX SS-6100 WIRELESS SUPER- 
VISED HOME proik:tion system. 

From: Heatti Company^ Hilltop I^Ddd^ St 
loseph, Ml 49805. Price: $99.95 


It’s no secret that people don’t feel safe 
in the streets these days, (Just look at how 
effective George Bush’s Willie Horton ads 
were in his presidential campaign!) What’s 
even worse than feeling at risk on city 
streets is feeling unsafe in one’s own 
home. Sad to say, burglaries and other 
residential crimes are far from uncommon. 

We’re not alarmists. Some areas of the 
country, and some neighborhoods, are 
quite dangerous. But in most areas, the 
chance of being a crime victim is not as 
great as media coverage (and campaigning 
politicians) make it sound. 

We’re not stupid, either. We know that 
whether you’re taking a stroll around a 
major city or are relaxing at home, certain 
behaviors make you a jhi me target for a 
crime. Walking down a dark alley in a 
deserted, un^miliar neighborhood, for in- 
stance , is asking for trouble— as is wander- 
ing around looking uneasy, distracted, or 
lost, or flashing a wad of money. At 
home — or when you’re away from 
home— ‘there are also sure tip-offs that 
you’re an easy mark. Letting mail and 
newspapers pile up while you’re on vaca- 
tion, positioning your brand-new stereo 
system so that it’s easily visible from the 
street, and leaving windows and doors 
open are all welcome signs to woufd-be 
burglars. Just as a confident, alert posture 
is intimidating to muggers and purse 
snatchers, there are certain things that can 


make your house less appealing to thieves. 
A simple timer on your lights to make your 
empty home lode lived-in can offer protec- 
tion. But periiaps the most valuable safe- 
guard for your property is a burglar alarm. 

Most people don !t install a burglar 
alarm until q/ier they’ve been burglarized. 
We understand the reasons why. First, 
there’s the tendency to think ’’Well, it 
won’t happen to ” Second, there’s pro- 
crastination. Third, there’s the belief that 
all alarm systems are complex, expensive, 
and difficult to install. 

Not all alarms are, however. Heath 
Company teamed up with wireless tech- 
nology to make it possible for all but the 
klutziest of us to install a complete alarm 
system with their Reflex SS-61Q0 Wireless 
Supervised Home Protection System, The 
system installs with (if you’re lucky) only 
a screwdriver. (If you’re not so lucky, 
you’ll also need a small drill.) 

The system comes in a single box, and 
contains a control center, a remote control , 
a door/window sensor, and a lamp mod- 
ule. 

The control center is quite small — ^about 
4^/4 X 3 X 2 inches — ^and is meant to plug 
directly into a wall outlet. Two 
piezoelectric transducers emit a loud, 
piercing alarm when a break-in occurs, 
and a series of LED’s indicates what 
’*zone” was breached. The control center 
‘’supervises*’ all of the system’s sensors, 
checking periodically that all batteries are 
good. When you anm the system, it checks 
that you di^’t accidentally leave any 
doors or windows open. 

The remote control is a thin pocket- 
sized device that measures about SVi 
X 1^/4 X 1 inches, ¥>u need it to arm and 
disarm the system. It can also be used to 
set off a “panic” alarm, or to turn on a 
light, even before you enter your honte. 


The door/ window sensor is a small 
transmitter to which a magnetic-sensitive 
switch is connected. When the sensor de- 
tects that the magnetic switch has been 
tripped, it transmits a signal to the control 
center, which sounds the alarm. 

. The lamp module is designed to flash a 
lamp connected to it when a break-in oc- 
curs. It not only startles a burglar, but also 
alerts neighbors (or you, when you return 
home) that a break-in has occurred. 

Setting the system up is easy— about a 
ten-minute job, not counting installing the 
sensor. First you have to put 9-volr bat- 
teries in the remote control , the door/win- 
dow sensor, and the control center (for 
power-fail backup). \bu then plug the con- 
trol center into a standard wail outlet— the 
outlet’s center screw is used to hold the 
control center in. (It’s not teally necessary, 
but it would make it a little more difficult 
for a burglar to rip it out of the wall.) 

l(bu then “install” the xemote control by 
hitting the small, recessed “Code” but- 
ton, which identifies the remote. Up to 
eight different remote controls can be sup- 
ported by the system, so each family mem- 
ber can have one. 

The door/window sensor is installed in 
much the same way: With the control cen- 
ter in the install mode, simply press the 
sensor’s “Test” button (or activate the 
magnetic switch). The first sensor you in- 
stall is automatically on zone 1. if you 
expand the system by adding extra sensors 
(a total of 16 can be supported), they will 
be installed on successive zones. 

The lamp module is installed as you 
would any X- 10-type lamp module (it is, 
after all, X-K) compatible): The lamp is 
plugged into the module, and the module 
is plugged into the wall outlet. 

The control center should be mounted 
where it will be able to communicate with 
the sensors and remote control, each of 
which has a range of about 150 feet. It also 
has to be mounted somewhere where it’s 
convenient— when you arm the system, 
you have to be able to see its eight zone 
LED’s. (Unfortunately, most outlets, ex- 
cept kitchen-countertop ones, are rather 
close to the ground.) The other considera- 
tion is that you want the control center to 
be near where you would expect a break- 
in, because it’s the center that emits the 
beeping alarm. 

Using the alarm system is rcc^onably 
straightforw^u"d. You can arm the system to 
sound off instantaneously or with a delay 
of about one minute. That gives you 
enough time to leisurely leave the house, 
or to come home and disarm the alarm 
without causing an uproar. Even if the 
system is set for the delay mode, you can 
still set individual sensors to instantly set 
off an alarm. That means you can set 
things up so that your normal entrance and 
exit doors are on a delay, but a burglar 
entering through a window would set off 
the alarm instantly. 

For a small apartment, you might be 
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able to get by with just the basic system. 
Although only one sensor module is in- 
cluded, you can wire as many magnetic 
switches in series as you like, so the single 
module can protect all of your doors and 
windows. Extra modules, however, are 
available from Heath, 

The first upgrade we’d suggest, how- 
ever, is the ‘’power siren,” The control 
center does emit a loud, annoying alarm, 
but we’re not sure if it would scare off a 
determined (or experienced) burglar. 
Since most burglaries are committed by 
inexperienced teenagers and not “profes- 
sionals,” the standard alarm will probably 
do the trick in most instances. The $39.95 
power siren, with its 105-dB alarm (that’s 
four times louder than the control cente*-’s) 
would, however, be more likely to attract 
the attention that would send even a career 
burglar running. Other useful accessories 
that are available include a motion sensor 
($59.97), a three-module expansion pack 
($79.97), extra remotes ($24.97), and ex- 
tra lamp modules ($12,99), 

Even though the add-ons won’t turn the 
SS-6100 into a full, professional alarm 
system, we did like some of the system’s 
professional features — especially the 
module supervision that keeps tabs on bat- 
tery condition. If you’d like to feel a little 
more secure for a small investment, and 
you’re an avowed “do-it-yourselfer,” the 
Reflex system is tough to beat, ■ 


WATCH YOUR BACK 

(Continued from page 2) 

designed to measure the ultraviolet B 
(UVB) rays that can cause long-term skin 
damage. When you input your skin type 
and the sun protection factor (SPF) of your 
suntan lotion, and point the sensor toward 
the sun, the Sun watch calculates the 
amount of time that you can safely spend 
in the sun without getting burned. When 
your safe-sun time has run out, a warning 
buzzer sounds. 

The Sunwatch is a sporty, trendy-look- 
ing timepiece, slightly larger than a stan- 
dard watch; its face is about 2 inches in 
diameter. Ours was bright yellow and 
black, but it also comes in Day-glo pink 
and black, Day-glo green and black, and 
basic black. It’s not something a kid would 
be embarrassed to be seen wearing. A 
small button on the top of the watch’s face 
is used to enter the sun mode; another 
button on the bottom is used to set or 
display the time. Four buttons along the 
perimeter are labeled “skin,” “SPF,” 
“more,” and “less.” The display, an 
LCD, is easy to read in the sun, but some- 
what more difficult indoors. Above the 
display is the UVB sensor. An elastic 
wristband fits adult- or child-sized wrists, 
or you can wear the Sunwatch clipped to 
your belt or your sun visor. 


Setting the Sunw'atch properly is not 
difficult, though you’d probably want to 
decide on the skin-type and SPF settings 
for your children. The time is set by hold- 
ing do'.vn the time button and pressing 
more or less until you reach the correct 
setting. Your skin type and the SPF are 
selected in the same manner, using the 
buttons on the side of the watch to select 
the numbers that correspond to your skin 
type and SPF, The instructions include a 
chart titled “Estimating Your Skin 
Number, ” The settings range from 1 (al- 
ways bums, never tans) to 19 (naturally 
dark, seldom bums, already tanned). The 
SPF numbers range from 1 (dark tanning 
oil, we suppose) to 39 (although we have 
seen sunscreens with SPF’s of 45), The 
instructions strongly suggest that you be 
conservative in choosing both settings, 
and we agree — particularly if you are still 
getting accustomed to using the Sun- 
watch, 

The Sunwatch has several “advanced” 
operations to offer as well. For instance, if 
you go indoors for a while, the Sunwatch 
will remember how long you’ve already 
spent in the sun and will take that into 
account. It also remembers the amount of 
sun exposure you had the previous day. If 
you’re spending several consecutive days 
in the sun, Sunwatch automatically adjusts 
for increased safe exposure time. It tells 
you how strong the sun is, on a scale of 
1-50, and displays as a percentage how 
close you are to reaching your safe sun 
limit. 

Getting to those advanced readings re- 
quires nimble fingers, since you must hold 
down both the sun button and the time 
button on the face of the TOtch as you press 
the more or less button to change modes— 
impossible to do if you’re wearing the 
watch on your wrist. Interpreting the ad- 
vanced-mode data is also a bit tricky, since 
each reading consists of a number on the 
right side of the LCD and is indicated by 
an icon on the left. For instance, you know 
you’re in the sun-strength mode when the 
icon is a sunburst. The other symbols are 
not as obvious — ^a percent sign for safe- 
sun limit, “mem” for yesterday’s ex- 
posure, and nothing at all for today’s sun 
exposure. 

The standard sun-mode display, how- 
ever, is easy to read at a glance. Tlie time 
remaining is shown in digital-clock style 
(00:00), with a row of seven little asterisks 
(representing suns) below it, and a smiley 
face to the left. As the time dwindles away, 
the seven suns begin disappearing one at a 
time, and the smile on the face turns into a 
frown. 

We hrst used the Sunwatch on a Carib- 
bean island in early spring. We were con- 
servative in estimating skin type, selecting 
a number 5— right on the border of “al- 
ways bums, never tans” and “bums easily, 
tans poorly”— and said that our suntan 
lotion had an SPF of 4. We were surprised 
to see that in a tropical climate at 1 1 :00 AM 


(the Sunwatch takes the time of day into 
account in its calculations), the LTVB was 
rated at 29 on a scale of 1 to 50, and we 
were allotted about an hour an a half of sate 
sun time. We left the beach, feeling more 
than a little scorched, a few minutes before 
our time ran out. Yet, after showering off 
(as true sun-tanning afficiandos know, a 
shower “brings out” the tan), we found 
that we had turned slightly pink, but not 
uncomfortably so, and we probably could 
have stayed out for those extra minutes. 

The second day of our trip was devoted 
to testing Sony’s Marine I^ck (reviewed 
elsewhere in this issue)— on an all-day 
snorkel ing expedition. That’s when we 
discovered the Sunwatch ’s primary draw- 
back — it isn’t waterproof. (It is “splash- 
proof. ”) We were extremely careful out on 
the boat, slathering on the number-15 sun- 
screen even though we tried not to leave 
the protective cover of the boat’s canopy. 
But we couldn’t take the Sunwatch in the 
w’ater with us. It seems that our sunscreen 
wasn’t waterproof either, and with the re- 
flection of the water added to the strength 
of the sun, we got burned to a crisp. 

Of course, we disregarded the cardinal 
rule (one that is emphasized in the man- 
ual): The Sunwatch is not meant to replace 
common sense. Perhaps one of us should 
have stayed on the boat to watch the Sun- 
watch — but that wouldn’t have been much 
fun. Ideally, we should have been able to 
clip the watch to the back of a bathing suit, 
so that it would get the same exposure as 
oar backs did, and so that we could hear 
the alarm when our safe sun time was up.. 
But we don’t live in an ideal world, and we 
had to stay out of the sun for the rest of our 
trip. 

Back in New Y)rk, however, a stretch of 
record-breaking high temperatures had us 
out again, tackling the yard work we’d 
neglected last autumn. According to the 
Sunwatch, the sun’s strength at midafter- 
noon in New York was a 2A — just 5 incre- 
ments less than in midday in the tropics. 
Perhaps the difference between 25 and 29 
is far greater than it sounds, because even 
setting the skin-type and SPF to the mini- 
mum (respecting our crisped backs from 
the snorkling trip), the Sunwatch allowed 
us about 3V2 hours of safe sun time. We 
were dubious, but we stayed out for the 
allotted time anyway — and once again we 
came out just slightly pink. 

The Sunwatch isn’t intended to keep 
you piile-faced. Once you begin to tan, you 
can gradually increase your skin-type 
number to the maximum for your range, to 
get the deepest tan that’s safely possible. If 
the Sunwatch continues to predict safe-sun 
times as accurately as it did for our first few 
exposures — with the exception of its in- 
compatibility with water — getting some 
color with minimum skin damage should 
be possible. In the meantime, we might 
not threaten Zonker’s championship tan, 
but at least weTl feel somewhat safer in the 
sun, ■ 
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UNDERSEA WORLD 

(Continued from page I ) 

twisted or pinched between the front and 
back bodies. They must also be well 
greased . If the camcorder is inserted under 
high-temperature, high-humidity condi- 
tions, moisture condensation can occur in- 
side the pack, and might cause the glass to 
fog or even damage the camcorder. 

The best bet is to mount the camcorder 
inside the Marine Pack in the air-con- 
ditioned safety of a hotel room. Before 
installation, the camcorder's battery pack 
must be charged and mounted, and the 
correct lens attached. (We used an op- 
tional wide-conversion lens, model 
VF-77.) The camcorder screws onto the 
shelf-like “pedestal" that has microphone 
and remote control cords, which connect 
to the camcorder's mic and remote jacks. 
All of the camcorder's functions must be 
preset (white balance, power, shutter 
speed, ^oom position, and focus), and a 
cassette inserted. Then the pedestal slides 
into position in the front body of the Ma- 
rine pack and is screwed in place, and the 
camcorder is set to standby. Before closing 
the Marine Pack, its proper operation and 
the condition of the O-rings must be 
checked. Once the pack is securely buck- 
led, the “sports finder" view window 
should be attached to the top. 

Unfortunately, our press sample was 
missing the sports finder, and we had to try 
to peer through a small window on the 
back of the Marine Pack to see through the 
camcorder’s viewfinder-— which was next 
to impossible when underwater. For- 
tunately, Sony did supply us with the 
wide-angle lens (which made it easier to 
guess what we were focusing on), and 
nature provided a reef full of interesting 
subject matter. 

Because the Marine Pack is somewhat 
heavy, as we were getting in the water we 
felt a momentary twinge of anxiety that it 
would drag us down. But once we were in 
the water, the unit seemed weightless— it's 
actually bouyant— and quite easy to han- 
dle. We held the camera directly in front of 
us. Holding onto the two grips while kick- 
ing our flippers to propel ourselves, we 
didn’t miss having our hands free. After all 
the prep work, we were able to simply 
point and shoot — and the results were 
amazing. We are enthusiastic but inex- 
perienced skin divers — ^using the Handy- 
cam Marine Pack for the first time and, 
lacking the sports finder, with virtually no 
way to frame our shots— and yet we cap- 
tured on videotape a beautiful panorama of 
tropical fish, underwater plants flowing in 
the current, and coral reefs. The under- 
water microphone picks up the distinctive, 
muffled sounds of lapping waves, 
breathing (or bubbling), and boat engines, 
and lends another realistic dimension to 
the video. 
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Our short island stay precluded any 
scuba-diving expeditions — ^which require 
quite a bit of training — so we can only 
imagine what the results might have been 
at depths of up to 130 feet, using the 
HVL-80D underwater video light. (We 
stayed so close to the surface that no light 
was needed.) The serious diver, who has 
already invested time and money in train- 
ing and equipment, would probably be 
most interested in using the Marine 
Pack*— -and would get the most interesting 
videos. And we would imagine that the 
scuba/skin-diving charter boats, whose 
reservations desks are set up in many hotel 
lobbies, would see a boost in business if 
they had TV monitors showing underwater 
footage of their expeditions. 

We might not be ready for the Calypso 
yet, but the Handy cam Marine Pack has 
opened up a whole new world of videogra- 
phy to us. If you’re a dedicated undersea 
adventurer who enjoys making videos on 
land, and you haven’t tried the HandyCam 
Marine Pack, you should find out what 
you’re missing, ■ 


PLAYING GOD 

(Continued from page 4) 

long. Earthquakes can give rise to moun- 
tains. If a meteor hits the planet, you’ll 
cause tidal waves or create giant dust 
clouds. 

The events or life that you create can 
behave in a variety of ways, depending on 
how the Atmosphere, Geosphere, Bio- 
sphere, and Civilization models are set. 
ModebControl panels let you vary the set- 
tings. Yon shouldn’t expect cut-and-dried 
reactions however. For example, in the At- 
mosphere control panel, you have control 
over such variables as solar input, cloud 
formation, air-sea thermal transfer, and the 
greenhouse effect. If you turn up the 
greenhouse effect without changing any of 
the other variables, you can expect the 
planet to get warmer. But other events can 
change that. If a few meteors hit the plan- 
et’s surface , for example, they ’ll raise a lot 
of sun-blocking dust, and thus cool the 
planet. Similarly, in the Civilization 
model control panel, you can be reason- 
ably sure that if you don’t spend enough 
energy on medicine, plagues will se- 
riously threaten your population. If you 
don’t spend energy on science, your ad- 
vancement will be slow. 

A Report window lets you see how 
you’re doing. \bu get a picture of whether 
the civilization is happy (The civilization 
isn’t necessarily human — it’s possible to 
have other life forms evolve intelligence.) 
\bu get feedback on the concentration of 
the atmosphere, a description of rainfall, 
and just about anything else you want to 
know. For constant feedback on the overall 
picture, you can leave the Gaia window 
open. Gaia is represented as a planet with a 


face— with a happy expression if every- 
thing is going well, and an exasperated 
look if your SimEarthlings are a polluting 
bunch. 

SimEarth isn't as much as a game as it is 
an educational toy. ’^u can’t really “lose" 
in SimEarth. In the worst case, you end up 
with a barren planet. But then it’s ripe and 
ready for new life to come out of the 
primeval soup, and to start the process 
over. You can’t really “win" either, if you 
play your moves right, you may provide 
the right kind of planet in which the domi- 
nant civilization develops interplanetary 
travel and turns the planet into a sort of 
wildlife preserve. 

What SimEarth seems to try to do most 
of all is to teach. The manual, for example, 
takes pains to explain about Earth science, 
and the basic concepts of climate, 
geology, and life. And the simulation, of 
course, vividly illustrates how seemingly 
isolated events can have profound ecolo- 
gical consequences. 

Many of the premises of SimEarth are, 
however, open to debate— most of all the 
Gaia theory itself. Of course, we should 
try to appreciate SimEMh for what it is: a 
computer simulation game. Even though 
we’re not big fans of computer games, we 
had fun with SimEarth, More important, it 
teaches several lessons that are relevant to 
our global survival — particularly that 
seemingly unrelated events are, indeed, 
related. ■ 


KARAOKE PLUS 

(Continued from page 5) 

hits’’— which are rarely available on the 
top-40-dominated karaoke song selec- 
tions. 

When used as a standard combi-player, 
the CLD-V710 provides several con- 
venience features that are now becoming 
common — including several search 
modes, user-programmable track selec- 
tion, program and track repeat, and elap- 
sed and remaining time displays. No 
adapters are required for the various sized 
discs that it accepts, and the unit automat- 
ically senses the type of disc and goes into 
the proper mode of play It’s particularly 
easy to program the tracks of a CD to play 
in a certain order, thanks to on-screen pro- 
gramming. Similar to what you may be 
used to on your VCR, the CLD-V7iO dis- 
plays the numbers of the tracks in order, 
and the total time of the songs selected. 

While we had the most fun with its ka- 
raoke functions, we spent much more time 
using the CLD-V710 as a CD player, and 
we watched quite a few laserdisc movies, 
as well. Judging by the versatility and 
space criteria mentioned earlier (es- 
pecially considering that it took up less 
space than a CD player and a laserdisc 
player), the LaserKaraoke player certainly 
earned its prominent position in our enter- 
tainment center. B 




For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 


ELECTRONICS WISH LIST 


Affordable Music System 

When you Ve looking for a $ound system for the kitchen or a bedroom, chances 
are you’re not willing to make as large an investment as you did on your primary 
audio components — yet most of today’s bookshelf units are priced in the $500- 
plus range. Sharp Electronics Corporation (Sharp Plaza, Mahwah, NJ 
07430-2135) has come up with an integrated music system that offers the con- 
venience features to which we’ve become accustomed without breaking the bank. 
The CMS-R300CD features atop-loading, five-disc rotary CD changer that allows 
the listener to change up to four discs as the fifth plays. It also includes a digital 
tuner with 30 station presets, a double cassette deck, and a high-speed dubbing 
mechanism that offers a variety of taping capabilities. A four-band graphic 
equalizer with enhanced bass response (X-BASS) and a full-range speaker system 
keep sound quality up to par. The 16-key remote control operates the volume 
control and recalls up to 32 of the listener’s favorite tracks with its random-access 
programming capabilities. Price: $399: 

CIRCLE 56 ON FREE INFORMATION CARD 

Handheld Video Game 

Now that 16-bit quality has become rigeur for home video-game^ systems, we 
knew that similar-quality handhelds couldn’t be far behind. NEC l^chnologks* 
(1255 Michael Drive, Wood Dale, IL 60191) TurboExpress portable video game 
not only offers ‘TV-quality” screen images — mth an optional snap-on TV-tuner 
with video-in port, it doubles as a miniature color television or a camcorder 
monitor. TurboExpress uses active matrix, backlit, liquid-crystal technology. The 
238 X 312-pixel display is capable of simultaneously displaying up to 512 colors. 
As the first handheld video game that is fully software-compatible with a home 
system, TurboExpress doesn’t require long waits for one’s favorite games to 
become available in a portable format, or double software investments: It accepts 
all of the dozens of games available on TurboChip cards for the TurboGraphx-16. 
The portable unit weighs about one pound, measures 4.3 x 7.3 x 1.8 inches, and 
runs on six ‘*AA” batteries. Stereo sound is available through a headphone jack. 
Price: IhrixjExpress, $350; TV-tuner attachment, $100. 
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Electronic Encyclopedia 

We have no space in our crowded offices for a full set of encyclopedias-— which 
means that we spend a lot of time in our library’s reference section. Now you can 
get a 20,000-entry encyclopedia that takes up about the same amount of space as a 
remote control. SelecTronics, Inc. (Two Tobey Village Office Park, Pittsford, NY 
14534) is offering the pocket-sized Random House Electronic Encyclopedia, with 
10 megabytes of easy-to-access information. The electronic reference tool 
searches out any word in the entire text in less than two seconds. An extensive 
cross-referencing system and detailed Table of Contents, which displays subjects 
and categories, encourages browsing and simplifies the identification of relevant 
entries. Other features include a chronological ’‘Time Chart” of historical data, a 
“Notepad” that lets the user jot notes in the “margins,” and a “Bookmark” that 
flags passages for later perusal. The Electronic Encyclopedia features a “QWER- 
TY”-style keypad and an easy-to-read LCD screen, and it weighs less than 12 
ounces. It will accept ROM-based cartridges including dictionaries, other lefer- 
ence materials, business organizers, and language translators. Price: $350. 
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Connections Selection 

You can have the biggest, fanciest, most elaborate assortment of audio/video 
components but, if you can’t get them all hooked up and plugged in, they’re not 
going to do you much good. To keep you from being foiled by small details, 
Memtek Products (Division of Memorex, P.O. Box 901021, Fbrt Worth, TX, 
76101) has introduced a comprehensive tine of accessories. The Great Connec- 
tions lineup includes a wide array of cables, connectors, and adaptors, along with 
a selection of coil cords, wall plates, and modular extension cords. Prices: $1.99 
to $24.99. 
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Sharp Integrated Music System 



NEC TtirboExpress Video Game 



Selectronics Electronic Encyclopedia 
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Black Widow Car Security System 



Mitsubishi Laserdisc Player 



Arachnophobia * 

Dubbed '‘the vehicle security System that thieves hate like poison,” the Black 
Widow Series-! from Black Widow Security (12753 Moore Street, Cerritos, CA 
90701) is, nevertheless, based not on venomous eight-legged creatures but on 
electronics. Easy to use and to install, it includes two 1004bot-range remote 
transmitters with more than 20,000 code combinations and an activated panic 
feature, entry violation memory, visual/audible indicators, a 60-second re-arm ^ 
timer, 5- or 30-second exit delay, and a manual override switch. Options include 
power door locks, a starter disabler, and battery backup. Price: $189. 
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Laserdisc Player 

We’re strong advocates of putting the same controls on the front panel and the 
remote control of each audio or video component, and Mitsubishi Electronics 
America, Inc, (Consumer Electronics Group, Audio Video Division, 5757 Plaza 
Drive, Cypress, CA) has taken that concept seriously. Its full-featured combina- 
tion laserdisc player, model M-V8000, has a jog/shuttle dial on both the front panel 
and the remote. Each jog dial offers precise visual search capabilities by allowing 
the user to advance or reverse frames at half-, normal-, or double speed. They are 
encircled by shuttle rings that advance or reverse play at two, five, and ten times 
the normal speed. The 18-bit, eight-times-oversampling M-VSODO uses digital 
timebase correction to reduce jitter by clocking the video signal into memory and 
then releasing it at a steady rate. Digital frame memory stores frames of informa- 
tion and allows still, pause, and visual search functions to be used with extended- 
play laserdiscs. For convenience, the player has a full range of chapter/track 
search capabilities, plays both sides of two-sided discs without manually revers- 
ing the disc , and comes with a manual designed to be easy to follow. Price: $ 1499. 
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Remote Camcorder System 

There are some places where camcorders are impractical, forbidden, or incon- 
venient. A couple of examples: Some churches frown on amateur filmmakers 
(often obtrusively: — which is the reason for all that frowning) recording wedding 
ceremonies, and it can be downright dangerous to try for close ups of wild animals 
in their natural habitats. The Rader Remote-Cam (Rader Video Products, 1039 
North Main, Fremont, NE 68025), which lets you place an S-VH$ camcorder 
anywhere that a person is not allowed to be, is designed for just those sorts of 
situations. From as far away as 200 feet, you can zoom, pan, tilt, focus, and pause 
the recorder, as well as operate the standby control. All of those functions can be 
monitored at the control box via a 3-inch color monitor. The Remote-Cam system 
comes with a modified camera, pan tilt, remote control unit, cable, an adjustable 
camera stand, batteries, AC adapters, and carrying case. Price: $2950. 
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Rader Remote-Cam 





Texas Instruments Calculator 


Printer/Display Calculator 

Designed to meet the varied needs of small businesses and home offices, the 
TI-5035 II calculator from Texas Instruments (Consumer Relations, P.O. Box 53, 
Lubbock, TX 79408) runs on batteries or AC line current, and provides both a 12- 
digit, two-color serial printer and an easy-to-read, 12-digit vacuum-fluorescent 
display. The compact calculator takes up little desk space, andean be tucked into a 
briefcase when on-the-road needs arise. The full-size keyboard has well-spaced, 
contoured keys; a two-key rollover feature that protects against errors when two 
keys are pressed simultaneously; and eight-level keyboard buffering to increase 
speed and accuracy. An independent add register keeps addition and subtraction 
calculations separate from multiplication and division calculations. Other fea- 
tures include selectable decimal-point placement, a four-key memory to allow two 
calculations to be run at the same time, a non-add key for labeling the tape with 
dates or other reference information, and a right-shift key for making corrections 
without clearing the whole entry. Price: $85. 
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Preprogrammed Universal Remote 

When Thomson Consumer Electronics Inc. (Distributor and Special Products, 
Deptford, Ni 08096- 20^) decided to enter the universal^remote field, their 
madcet research indicated that a significant number of universal remotes are 
purchased as replacements for lost or broken originals. So they decided to 
introduce a preprogrammed unit, rather than one that relies on the original remote 
control for setup. The result is the RCA System Link, which operates virtually all 
brands of televisions, VCR’s, and cable boxes, as well as many audio compo- 
nents. To set up the System Link, the user locates the brand of the component in 
the instruction manual, presses a button to indicate what type of component it is, 
presses the two-digit code, and then presses the ID button. The same procedure is 
followed for other components. Price: $69.95. 
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Digital Signal Processor 

The hottest item in car audio these days is a digital-signal processor (DSP), 
which emulates the acoustics of the particular environment in which the original 
music was played — or where you’d most like to hear it. For instance, you can 
simulate the sound dimensions of a concert hall or a jazz club. Clarion Corpora- 
tion of Americas (661 West Redondo Beach Blyd., Gardena, CA 90247) DSP959 
combines different features to yield clear, lifelike sound. Bight preprogrammed 
memories, each derived from actual listening environments, are available. The 
original signal is converted from analog to digital (if necessary), and then it passes 
through a built-in digital equalizer. The final step is “sound shaping,” which 
processes the music to make it sound like it was being played in the environment 
selected. The listener can use the preprogrammed factory setting, or can manipu- 
late the sound field by altering the nine equalization bands or by manipulating 
each effect individually to create new versions, which can be stored in memory. 
Those effects include initial delay, room-size delay, liveliness delay, reverb time, 
and the effect level that balances the sound of the rear speakers. A sound balance 
feature lets the driver adjust the sound depending on the number of people in the 
car and where they are sitting, so that any position in the vehicle becomes the focal 
point, A pink-noise generator allows the system to be set up and balanced during 
installation and checked easily anytime thereafter. Price: $799,95, 
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RCA System Link Universal Remote 


Clarion Digital Signal Processor 


Palm-Sized Camcorder 

For sophisticated travel videography as well as home use, the R-86 Super ultra- 
compact camcorder from Ricoh Corporation (Consumer Products Group, ISO 
Passaic Avenue, Fairfield, NJ 07004) features true stereo recording capability, 
fade-to-black, and an 8: 1 zoom ratio. The 8mm camcorder can record in mono, or 
stereo can be recorded either from the built-in, unidirectional, switchable (nor- 
mal/wind), stereo microphone or from two external microphones plugged into the 
camcorder’s stereo input jacks. The 8 x zoom lens has manual override, as do the 
automatic focus, back light, and white balance controls. Rather than the white 
fade found in most camcorders, the R-86 Super fades to or from black for mote 
professional-looking results. Other features include in-camera insert editing, 
digital titling in up to eight colors, and six programmable shutter speeds. Price: 
$1599 
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Ricoh Ultra-Compact Camcorder 


a 


Remote-Controlled Equalizer 

To add a greater degree of sophistication to Fisher's (21350 Lassen Street, 
Chatsworth, CA 91311-2329) Studio Standard line of audio components, the 
company recommends adding the EQ-916 electronic equalizer, which puts 21 
functions at the user’s finger tips, including control of seven frequencies with twin 
full-logic and spectrum analyzer displays. Five preset programs and five user- 
programmable settings make it fast and easy to adjust EQ settings to fit a wide 
variety of music. An EQ Record button allows the user to make equalized tape 
recordings. The EQ-916 also features a tape monitor, display-dimmer and peak- 
hold buttons, and a Flat switch to bypass equalizer control . Price: $199.95. 
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Fisher Remote-Controlled Equalizer 
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Sphygmomanometer Watch 

Now you can see just how much time you spend trapped in traffic, or waiting for 
that late train, and at the same time you can watch your blood pressure go up from 
the stress. Casio, Inc/s (570 Mt. Pleasant Avenue, EO. Box 7000, Dover, NJ 
07801) model BP-100 wristwatch has a built-in sphygmomanometer (instrument 
for measuring blood pressure). Blood-pressure measurements are completed 
within 30 seconds after a person places two fingers over the sensor on the watch. 
An EKG indicator sweeps across the graphic display while measurements are 
being made, and a heart symbol flashes in time with the user’s pulse. Once 
measurements are complete, a tone sounds and diastolic and systolic blood 
pressure, as well as pulse rate, appear on the watch’s display. Those three 
measurements are automatically stored in memory along with the month, date, 
day, hour, and minute of the reading. Up to 30 sets of such data can be stored in the 
BP-IOO’s memory. The latest 21 sets are used to create bar graphs of diastolic and 
systolic blood pressure. Extremely high readings flash on the display to warn the 
user. Target values can be set, and users can train themselves to attain lower blood- 
pressure and pulse rate measurements. The watch itself has an AM/PM indicator 
and a calendar, and is water resistant up to 50 meters. Price: $159.95. 
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Casio Blood-Pressure Watch 


TY'Relay Device 

Yon don’t have to buy a second VCR to watch a rented movie in your bedroom 
when your first VCR is in the family room. Vidi-View is a wireless TV-relay device 
from Vidicraft (8770 SW Nimbus Avenue, Beaverton, OR 97005) that lets you 
view cable or VCR programming anywhere in the house without adding extra 
wiring. It even allows one family member to watch a ball game on cable while 
another watches a video. Yidi-Vlew includes a transmitter and a receiver unit and 
hookup adapters. It uses ultra-high frequencies in the 900-MHz UHF-band 
range — ^recently approved by the FCC for in-home use — to transmit pictures and 
sound. The transmitter attaches to the video and audio outputs of the puree TV, 
VCR, or camcorder. The receiver attaches to the antenna or video inputs of the 
receiving TV. Transmitted signals can pass through walls, metal beams, and other 
structural materials. Vidi-View will transmit a picture and sound signal up to a 120 
foot radius. Price: $149 (extra receiver, $69.95). 
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Compact-Disc Organizer 

Our quickly growing CD collection quickly outgrows all our attempts to keep it 
organized, and it’s become increasingly difficult to locate the discs we want to 
hear. According to Chapman Design Associates (7411 Lowell Canyon Blvd., 
Suite 7, N. Hollywood, CA 91605), we’re not the only ones with that complaint. 
That company offers a solution in the form of their C&vider CD library organiz- 
ing system. Tht CD’ vider is a durable set of precision die-cut vinyl index cards — 
similar to the dividers used in index-card files— that is available in two versions. 
Both Categorical and Alphabetical sets each contain 12 dividers. The Categories 
set includes 11 of the most popular music categories (jazz, pop, classical, etc.) and 
one blank. Price: $12.95. 
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Vidicraft TV Relay Device 


Low-Frequency Radiation Tester 

Every time we turn around, they’ve come up with something else in our 
everyday lives that causes cancer. Case in point: Low-frequency radiation has been 
the subject of dozens of news reports and articles as a '‘probable human car- 
cinogen.” You can’t shield yourself from low frequency radiation, but it is 
possible to determine the sources and avoid them. The Red- Alert meter from 
Certified Products Corporation (2816 East 51st Street, Tulsa, OK 74105-1704) 
tests and indicates tfao level of low-frequency radiation generated by such things as 
high-tension electrical transmission lines, computer VDT’s, electric blankets, 
and other appliances. For construction or remodeling work, the Red- Alert also 
locates hidden or buried electric lines before you begin grading the land, digging a 
hole, or tearing out walls. Price: $69.95 (plus $2.95 shipping and handling). 
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CD’vIder CD Organizers 
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WHO IS EASYTECH ?? 


EasyTech was established in response to the growing need for a company dedicated to serving the Electronic 
Enthusiast/User. This means you, the Electronic Hobbyist, Student, Teacher, Engineer, Service Technician, Amateur 
Radio Operator and Small OEM. We hove put together a broad range of products, catering to your needs, at prices 
that are competitive or lower than other companies in our field, while offering unsurpassed quality and service. 

You will see our two page advertisement inside this insert, showing a small portion of the products our company 
stocks. Over the months we will bring to your attention as many of our products as we can, while still maintaining 
as much information on each item as space allows. Our complete catalog will be released in July of 1 991 . Please 
feel free to call or write at any time to reserve your free copy. 


Our group of employees have been in the Electronics Industry for a total of 54 years. We are committed to creating 
an organization dedicated to your needs. Our staff will ensure that you receive the best service available in the 
industry today, including 100% stock on hand at all times. If our supplier lets us down, we will ship the delayed 
item to you freight pre-paid. 

We wish to make this additional guarantee to you: All orders received prior to 3:00 pm (PST), will ship the same 
day. Should we fail in this commitment, your order will be upgraded to the next fastest delivery service at our 
expense. Overnight orders will ship the same day at no extra cost to you. Unlike many af our competitors, we 
do not require a financial incentive to make this commitment. We are serious in our goals and commitments as 
we wish to serve you for many years to come. 


Gary Kennedy, President 
EasyTech, Inc 
2917 Boyview Drive 
Fremont, CA 94538 
Order Direct: 415-770-2345 
Fax Direct: 415-770-2346 
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Knight Patrol™ 
Talking Home Alarm Kit 

A high end alarm system at an affordable price! 
Features include: 

♦ Verbally warns burglars away 

♦ State of the art PCF 8200 Speech Synthesizer 

♦ 21 Sensor Zones, 2 Arming Circuits 

♦ 2 Five Watt Audio Amplifiers 

♦ Auxiliary Alarm 

♦ Real Time 24 Hr. Clock 

♦ A 10A & 3A Relay Circuit for Sirens, etc. 

♦ Alert/Sleep Monitoring Modes (verbal status) 

♦ Trigger Memory (verbal status) 

♦ Self Diagnostics & Performance Monitoring 

♦ Microprocessor Controlled 

♦ Pleasant Female Voice 

♦ Expandibility & so much 

Available as a kit or pre-assembled. 

Write for free info or send $3 for 
full-line catalog. A complete line of 
peripherals is also available. Com- 
plete circuit board kit $253.00 + 

$1050 S & H. (CA residents add 7% 
tax). Complete systems starting from 
$483.00. Instructional video tape 
(VHS $9.95 + $2.50 S & H). 


Toloilin (Electronics 

19425-B Soledad Cyn. Rd. 
Suite 333 Dept. P.E. 

Canyon Country, CA 
(805) 251-8725 

"pit fitittct gaar ciutle" 
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FCC LICENSE 
PREPARATION 

General Radiotelephone 
Radiotelegraph 
Amateur Radio Licenses 
We offer the most up-to-date study materials 
available. Our formats include: tests, audio 
programs, and video programs. 



WPT PUBLICATIONS 

979 Young Street, Suite E 
Woodburn, OR 97071 
(503) 981-5159 
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We don’t 
mail 
millions 
of these 
every year 
for our 
health. 


We 

mail them 
for yours. 


Something to consider when 
you receive your Christmas Seals® 
in the mail. 

When you support the 
Christmas Seal Campaignf you’re 
not only helping to find cures for 
lung disease, but helping to find 
ways of preventing it as well. 

So support the American Lung 
Association and use Christmas 
Seals? It’s a matter of life and 
breath? Who knows, maybe 
even your own. 



AMERICAN 

LUNG 

ASSOCIATION® 

The Christmas Seal People® 


It’s a matter of 
life and breath® 


We Have QUALITY PARTS • We Have DISCOUNT PRICES • We SHIP FAST 




GEAR MOTOR 


Everest & Jennings 
24 W series High torque, 
perrnanent nnagnet 
gearhead motor with 
repiaceable brushes. 

Rated for 24 Vdc; 
operates fine on 12 Vdc. 

We think these were originally built for 
wheelchairs. 1/2" dual shaft on final drive. 
Ratings: 12 Vdc l.yanrps 220-290 rpm 
24 Vdc 2.0 amps 445-470 rpm 
Motor is 5 3/4" long X 3" diameter with 3.125" 
square mounting bracket. Gear box is 3.37" long 
X 32" wide. Shafts extend 0.75" to either side of 
gear box. 9.5 bs. CAT# MOTG-16 $25.00 each 


TOUCH DIMMER 


12 Vdc POWER PACK FLOURESCENT FIXTURE 



when connected to any lamp, will turn it on 
and off and change the brightness level when 
any metal part is touched. We doni have the 
wiring harness that originally connected this 
to the lamp, but we can provide a simple 
hook-up diagram and instruction sheet. The 
solid-state circuitry is contained in a thermo- 
plastic box 1.91" X 3.11" X 0.835". 

CAT#DMR-1 $3.50 each 



12 Vdc 1 Amp. power pack. 8 ft, 

2 conductor pwoer cord on input. 

22" cord with stripped and tinned pigtail 
leads on output. 3.2" X 2.3" X 1 .9". 
CAT# EX)TX-121 $5.75 each 



Fixture for single mini bi-pin 6", 4 watt fluores- 
cent lamp. Starter switch, sockets and ballast 
are mounted on 7 1/4" X 3 1/4" metal plate. 
Includes 8 foot power cord with strain relief. 
Use with standard fluorescent lamp for display 
lighting or with ultraviolet lamp for special ef- 
fects or EPROM ercisure. U.L listed. 
CAT#FLX.1 $3.00 each 


SWITCHES 


Dip P.C. Pushbutton 

ITT Schadow Digitast 
Series SE 

S.P.D.T. momentary 
pushbutton. Mounts in 
14 pin DiP configuration. 

Designed for low current switching appli- 
cations. Grey keycap is 0.68" X 0.67". ' 
CAT#PB-28 $1.00 each 
10 for $9.50 • 100 for $85.00 

Pushbutton Switch 

SMK Manufacturing 

0.47" square black pushbutton. 

SPST normally open. 4 p.c. pins 
for mounting. Ideal for low current 
switching applications. CAT# PB-29 
5 for $1.00* 100 for $15.00 

Rotary BCD Switch 

EECO#2310-02G Ij^ 

BCD 10 position Vf— V 

rotary switch. DIP configuration fits in 
standard 8 pin I.C. socket. Right angle 
style. Screwdriver actuation. 0.42" cube. 
CAT#RDIP-2 $1.75 each 
10 for $16.00 ^ 100 for $145.00 

Miniature Toggies 

Rated: 3 amps @ 120 Vac 
S.P.D.T. (ON-ON) P.C. mount 
CAT#MTS-4PC $1.00 each n 

1 0 for $9.00 - 1 00 for $80.00 J. 

S.P.D.T. (ON-ON! solder lugs 
CAT# MTS-4 $1.35 each Rfl 

10 for $12.50 - 100 for $1 10.00 
D.P.D.T. (ON-ON) solder lugs 
CAT# MTS-8 $1.75 ea. 10 for $15.00 
D.P.D.T. (ON-ON) P.C. mount 
CAT#MTS-8PC $2.00 ea. 10 for $17.50 


TELEPHONE KEYPAD 


12 button telephone 
keypad. Ivory finish. 

2.83" X 2.2" X 0.58" thick. 
Matrix encoded. 

Ideal for telephone or 
security keypad. 

CAT# KPT-1 $1.00 each 


teELE* 

B & Ej 

10 for $9.00 


OPTO-SENSOR 


TRW/Optron # OPB5447-2 
IR emitter/sensor pair in 
Rectangular package with 
28" color coded leads. 
CAT#OSR-4 2 for $1.00 


PHOTOFLASH 

CAPACITOR 


Rubicon CE 
210 Mfd 330 Volt 
photoflash 
capacitor. 

0.79" dia. 

X 1.1" high. These are new 
capacitors that have been 
prepped with 1.4" black and 
red wire leads soldered to the 
terminals. CAT#PPC-210 
$1.25 each - 10 for $11.00 
100 for $100.00 
Large quantities available. 
Call for pricing. 


RECHARGEABLE 

BATTERIES 


6 Volt 1 Amp/Hour 

Japan Storage Battery Co. 
Portalac 
# PE6V1 
6 Volt 1 Ah 
rechargeable 
sealed lead-acid 
(gellcell). 2" X 1 .635" X 2" ht. 
Batteries are prepped with 5" 
black and red leads terminat- 
ed with 2 pin connector. 
CAT#GC-61 $4.75 each 
10 for $42.50 

NickePCad 


AAA SIZE $1.50 each 
1 .2 volts 1 80 mAh 

CAT# NCB-AAA 

AASIZE $2.00 each 
1.25 volts 500 mAh 

CAT# NCB-AA 

AASIZE $2.20 each 
WITH SOLDER TABS 

CAT# NCB-SAA 

CSIZE $4.25 each 
1.2 volts 1200 mAh 
CAT# NCB-C 

DSIZE $4.50 each 
1.2 volts 1200 mAh 

CAT# NCB-D 


HALL EFFECT SENSOR P.C. RELAYS 



Microswitch #SS41 
Tiny, solid state switch 
reacts instantly to 
proximity of magnetic field. 

Operates at extremely high speeds, up to 
100 khz. Case size: 0.12" X 0.17" X 0.06" 
thick. 4.5 Vdc to 24 Vdc supply voltage. 
10 rrta. sink type digital output. Operating 
gauss - 15 to 40. P.C. leads. 

CAT# HESW-2 75<c each • 10 for $6.50 
100 for $60.00 • 1000 for $500.00 


3 1/2" DISKETTES 


I Quality, double-sided 
■3 1/2" diskettes. These 
diskettes were recorded, 
but never used. Flip the 
write-protect tab to off 
position and use for your 
own data storage 
at a fraction of the cost of new diskettes. 
CAT#DTS-1 $1.00 each • 10 for $9.00 



0 

tuny 


AUDIO SLIDE POT 


Dual 1 K audio. 

3 1/2" long. 2 1/2" slide 
CAT# ASP-1 KD 
Reduced to 50c each 
100 for $40.00 



I.E.C. POWER CORD 



6 foot BLACK, SPH-386 jack to 3 prong 
molded A.C. plug. Fits most computers, 
computer terminals and test equipment. 
CAT#LCAC-C6 $3.00 each 


FLASH ASSEMBLY 


New compact flash ^ i V y" 

assemby from a 
U.S. manufacturer of 
cameras. Operates 
on 3 Vdc and measures 0) l 1 
2 1/2" X 1 1/4". Ideal for use as a strobe, 
warning light or attention getter. Includes 
hook-up diagram. CAT# FSH-1 $3.75 each 
10 for $35.00 • 100 for $325.00 



The following 
relays all have 
p.c. pins for 
both input and 
output as well 
as quick-connect terminals 
on the output. 1 .5" X 1 .05“ 
X1.08". UL & CSA listed. 

12 Vdc, SPOT 
Potter & Brumfieid # 
T91R5D22- 12-02 
12 Vdc, 155 ohm coil. 
Normally open contacts rat- 
ed 20 anrps.Normally closed 
contacts rated 10 amps. 
CAT#RLY-31 $2.50 each 
10 for $22.50 

12 Vdc, SPST N. O. 

Potter & Brumfieid # 
T91R5D22-12-01 
12 Vdc. 155 ohm coil. 
S.P.S.T. normally open con- 
tacts rated 30 amps. 
CAT# RLY-32 $2.00 each 
10 for $18.00 


L.E.D.'S 


Standard JUMBO 

Diffused T 1-3/4 size (5 mm) 


RED CAT# LED-1 
10 for $1.50- 100 for $13.00 
GREEN CAT# LED-2 
10 for $2.00* 100 for $17.00 
YELLOW CAT# LED-S 
10 for $2.00 • 100 for $17.00 

FLASHiNG LED 

W/ built in flashing circuit 
5 volt operation. T 1-3/4 
(5mm) 

RED $1.00 each 
CAT# LED-4 10 for $9.50 
GREEN $1.00 each 
CAT#LED-4G 10 for $9.50 
YELLOW $1.00 each 
CAT# LED-4 Y 10 for $9.50 

LED HOLDER 

ft ^ 

Two piece holder. ^ “ 
CAT#HLED 10for65c 


LED. FLASHER KIT 


Two L.E.D.'s flash In 


unison when a 9 volt - r>- 
battery is attached. 

This kit includes a 
p.c. board, all the parts 
and instructions to make a simple flash- 
er circuit. A quick and easy project for 
anyone with basic soldering skills. 
CAT#LEDKIT $1.75 per kit 

LED. CHASER KIT 





Build this variable 
speed led chaser. 

10 leds flash 
sequentially at 
whatever speed 
you sot them for. 

Easy to build kit includes pc board, 
parts and instructions. Ideal for special 
lighting effects, costumes, etc. Oper- 
ates on 3 to 9 volts. PC board is 5" X 
2.25". A great one hour project. 
CAT#AEC $6.50 each 

STEPPING MOTOR 
CONTROLLER KIT 

Learn about 
stepping 
motors while 
building this 
sinrple circuit. 

Includes circuit board, stepping motor 
and all parts except 12 Vdc power 
supply. CAT#SMK1T $18.00 each 

METRONOME KIT 



This simple device can be set to click 
from 20 to 1 .000 beats per minute. 
Easy to build, indudes circuit board, all 
conrponents and instructions. Oper- 
ates on a 9 volt battery (not induded). 
CAT# METRO $3.75 each 


PHOTO RESISTOR 


1 ,0(X) ohms bright light. 

16K ohms dark. TT 

0.182" dia. X .08"high. 0.18" long leads. 
CAT#PRE-7 2 for $1.00 
100 for $45.00 • 1000 for $400.00 


ORDER TOLL FREE 1-800-826-5432 


FAX (818) 781-2653 • INFORMATION (818) 904-0524 



Call Or Write For Our 
Free 64 Page Catalog 

Outside the U.S. A. send $2.00 
postage for a catalog. 


Minimum Order $10.00 • All Orders Can Be Charged To Visa, Mastercard 
Or Discovercard • Checks and Money Orders Accepted By Mail • California, Add 
Sales Tax • Shipping And Handling $3.50 for the 48 Continental United States - 
All Others Including Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping • 
Quantities Limited • No C.O.D. • Prices Subject to change without notice. 


MAIL ORDERS TO: ALL ELECTRONICS CORP • P.O. BOX 567 • VAN NUYS, CA 91408 
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POPULAR ELECTRONICS 



COMMUNICATIONS 


AOR Scanners. 

Great Performance. Great Service. Great Value. 


eieh 

25-D^ Money-Back Guarantee 
Toll-Free Service and Support 
No Credit Card Surcharge 
One Year Warranty 



ARIOOO 


$399 



1000 Channels. 8-600MHz, 805-1300MHz 

Standard Features: 

• Extremely compact size. 

• Continuous coverage (except UHF TV 600-805) 

• Antenna attenuator switch, lOdb. 

• Manual tuning knob. 

• Earphone jack, 3.5mm. 

• AM, FM and wide band FM tuning modes. 

• Backlighted LCD display. 

• 10 Scan Banks, 10 Search Banks. 

• Selectable Priority Channel. 

• Delay, Hold Features. 

• Selectable Search Increments, 5-955KHz. 

• Permanent memory backup. 

• 4 A A Ni Cad batteries included. 

• AC adaptor/ charger. 

• Carry Case. 

• Cigarette Lighter Charger. 

• Belt Clip. 

• Earphone. 

Options: 

External Speaker. Mobile Mount. 


MS190 $19.50 


100 Channels. Low, Air, High, UHF & 
800MHz. 

Standard Features: 

• Extremely compact size. 

• Unrestricted 800MHz coverage. 

• 100 channels permanent memory 

• Earphone Jack & Attenuator. 

• Delay, Hold features. 

• Channel 1 Priority. 

• 5 Scan Banks, 5 Search Banks. 

• Telescopic and Rexible Antennas 
w/ BNC connector. 

• AC & DC Power cords w/ mtng hardware. 

• One Year Limited Warranty. 

Options: 

Base type antenna 

25 to lOOOMHz w 50' coax. AS300 $59.95 

Mag Mnt Mobile Antenna. 15' coax. MAIOO $25.00 
Cigarette Lighter power adaptor. CPI 00 $4.00 
External Speaker 

with mobile mount. MSI 00 $19.50 

Extended Warranty. 2/3 yrs $40/$55 


Extended Warranty. 2/3 yrs $45/$55 

Specifications: 

Coverage: 8-600, 805,1300MHz 

Specifications: 

Coverage: 

Sensitivity: 

27-54, 108-174, 406-512, 830-950MHz 
.4uV Lo,Hi. .8uV Air. .5uV 

Sensitivity: 

Speed: 

.35uV NFM, l.OuV WFM, LOAM 

20 ch/sec. scan. 40 ch/sec. search 

Scan Speed: 

UHF. l.OuV 800 

15 ch/sec. 

IF: 

561.225, 58.075, 455KHz or 10.7MHz 

IF: 

21.4MHz, 455KHZ 

Increments: 

5 to 955KHz selectable/ 5 or 12.5 steps. 

Increments: 

10,12.5,25,30 

Audio: 

.4 Watts 

Audio: 

IW 

Power: 

Input 9 - 13.8 V. DC 

Power: 

12.8VDC, 200MA 

Antenna: 

BNC 

Antenna: 

BNC 

Display: 

LCD 

Display: 

LCD w/backlight 

Dimensions: 

6 7/8H X 1 3/4D x 2 1/2W. 12oz wt. 

Dimensions: 

2 1/4H X 5 5/8W x 6 1/2D. 14oz wt. 


We offer lOO’s of communications products. 
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COMMUNICATIONS 


I 



2016 Channels. 1 MHz to 1500 MHz 

Standard Features 
•Continuous coverage 

•AM, FM, wide band FM, & BFO for SSB, CW. 

• 64 Scan Banks. 

•16 Search Banks. 

• RS232 port built in. 

•Includes AC /DC pwr crd. Antenna, Mntng Brckt. 
•One Year Limited Warranty. 

Options: 

Earphone. EP200 $2.00 

External Speaker. Mobile Mount. MS190 $19.50 

Extended Warranty. 2/3 yrs. $65/75 

Mobile Mounting Bracket. MMl $14.90 

RS232 Control Package SCS2 $295.00 

(software & cable) offers spectrum display 
and database. 


Specifications: 

Coverage: 

1 MHz - 1500MHz 

Sensitivity: 

.35uV NFM, l.OuV WFM, 

Speed: 

l.OAM/SSB/CW 

38 ch/sec. scan. 38 ch/sec. search 

IF: • 

750.00, 45.0275, 5.5MHz 455KHz 

. Increments: 

5,12,5,25 KHz 

Audio: 

1.2 Watts at 4 ohms 

Power: 

Input 13.8 V. DC 300mA 

Antenna: 

BNC 

Display: 

LCD, backlighted. 

Dimensions: 

2 1/4H X 5 5/8W x 6 1/2D Wt. lib. 


AR3000 $995 



400 Channels. lOOKHz to 2036MHz. 

Standard Features: 

• Extremely compact size. 

• Continuous coverage 

• Attenuation Programmable by Channel. 

• Manual tuning knob. 

•Tuning increments down to 50Hz. 

• AM, wide band FM, LSB, USB, CW modes. 

• Backlighted LCD display. 

• 4 Scan and Search Banks, Lockout in Search. 

•4 Priority Channels. 

• RS232 control through DB25 connector. 

• Delay, Hold Features. 

• 15 band pass filters, GaAsFET RF amp. 

•Sleep and Alarm Features. 

•AC adaptor /charger. DC power cord. 
•Telescopic Antenna. 

Options: 


Earphone. 

EP200 

$2.00 

External Speaker. Mobile Mount. 

MS190 

$19.50 

Extended Warranty. 2/3 yrs. 


$65/75 

Mobile Mounting Bracket. 

MMl 

$14.90 

RS232 Control Package 

SCS3 

$295.00 


(software & cable) offers spectrum display 
and database. 


Specifications: 


Coverage: 

lOOKHz - 2036MHz 

Sensitivity: 

.35uV NFM, l.OuV WFM, 
l.OAM/SSB/CW 

Speed: 

20 ch/sec. scan. 20ch/sec. search 

IF: 

736.23, (352.23) (198.63) 45.0275, 455KHz 

Increments: 

Selectivity: 

50Hz and greater 

2.4Khz/-6db (SSB) 12KHz/-6db 

(NFM/AM) 

Audio: 

1.2 Watts at 4 ohms 

Power: 

Input 13.8 V. DC 500mA 

Antenna: 

BNC 

Display: 

LCD 

Dimensions: 

3 1 /7H X 5 2/5W x 7 7/8D Wt. 21b lOoz. 


To Order Call 1 • 800 • 445 • 7717 

In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day. 
ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038 
Int'l Voice# 317-842-7115. Int'l Fax# 317-849-8794. 

Service and Support Lines: Mon-Fri 9a.m. to 9p.m., Saturday 10-4. EST 
MasterCard, Visa, American Express, Checks, Approved P.O.'s. & C.O.D. (add 5.00) 
Prices ana specifications subject to change. 
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POPULAR ELECTRONICS 


Mendelson Electronics Co., Inc. 


30 YEARS 
EXPERIENCE IN 
THE ELECTRONICS 
INDUSTRY! 


Since 1960 We have 
been buying 

SPECIAL 

PURCHASE 

PRODUCTS 

which results in 

LOWER PRICES for 

our 

customers. 


TECHNICAL 
SUPPORT ON ALL 
PRODUCTS WE 
SELL! 


ORDERS are shipped 
within 48 Hours or less, 
via UPS Ground. 
OVERNIGHT 
SERVICE is available 
via UPS NEXT DAY 
AIR: 


NO SERVICE 
CHARGE FOR VISA, 
MASTERCARD, OR 
DISCOVER! 


C.O.D'.S WELCOME! 


30 DAY MONEY 
BACK 

GUARANTEE! * 

*Less 20% 
Restocking Fee for 
Non-Defective Returns 


I 


COMPUTER PRODUCTS 


COLOR GRAPHICS PLOTTER 


•Houston Instruments DMP-29 
•8 Pen Positions (Pens Included) 
•RS 232C Interface 
•DM/PL IV Protocol 
•Maximum Plotting area 10" x 15" 

Part No. 220-3705 
Shipping & Handling $20 ea. 



$450 


ea. 


IBM PC/AT CASE 


•Genuine IBM Case 
•Full Size AT Case 
•Accepts Mini or 
Full Size Motherboards 
•Slide-off Top 
•8 Slot Frame 
•Made in U.S.A. 


Part No. 220-2759 
Shipping & Handling $13.50 ea. 



PC/XT CASE 

•PC/XT CASE 
•Slide off Cover 
•8 Expansion Slots 
•Includes speaker, 

& hardware 
•Full size case accepts 
4-1/2 HT. or 
2-Full HT. Drives 


Part No. 220-2760 
Shipping & Handling $10.50 63. 



$25 


ea. 


EXTERNAL DUAL DRIVE CASE 


•Designed for either 
Floppy or HardDrives 
•Includes PowerSupply 
& Line Cord 
•Accepts 2-1/2 HT. 

•or 1 -Full HT. Drive 


Part No. 220-2761 
Shipping & Handling $6.50 ea. 



5 1/4" QUAD DENSITY 
FLOPPY DISK DRIVE 

•720KB Double Sided/Quad Density 
•80 Track 96TPI 
•AT&T KS-23114 
•Fujitsu M2552A 
•Half Height 

•Dark Brown Face Plate 



Part No. 220-3401 
Shipping & Handling $5.50 ea. 


$50 


ea. 


3 1/2” FLOPPY DISK DRIVE 


•720KB 3 1/2" Drive 
(Mounted in 5 1/4" Bracket) 
•EPSON SMD489M511 
•Beige Face Plate 

Part No. 220-341 1 
Shipping & Handling $5 ea. 






$49 


ea. 


45MB SCSI HARD DRIVE 


RODIME RO3057S 
3 1/2" DRIVE 
SCSI Interface, 28ms 
APPLE & IBM compatible 
Part No. 220-3412 


f >•, / 



$209 


ea 


85MB RO3085S28msPartNo.220-3413 $299 ea. 

105MB RO3130T 24ms Part No.220-3414 $399 ea. 
Shipping & Handling $5 .50 ea. 

AT 1 :1 FLOPPY/HARD 
CONTROLLER 

FAST MFM Interface 
Controls 2 Floppy & 


2 Hard Drives 
IBM PC/AT 16 Bit 
Plug Compatible 

Can be used as second controller 

Part No. 220-3107 
Shipping & Handling $5 ea. 



$59 


ea. 


THE COMPLETE 
ANSWERING MACHINE 


Sophisticated PC Voice Messaging 
System. Acts as an Answering 
Machine, Sends messages to a list 
of people. Gives messages & 
Transfers calls. Supports up to 
999 Voice-mailboxes. 

IBM PC/XT, AT COMPATIBLE 

PART NO. 220-3106 
Shipping & Handling $6 ea. 


mmm 




r5 


$175 


ea. 


A+B DATA 
SWITCH 

Serial-25 Pin Female (all lines connected) 

Part no. 220-300 $17.50 

Centronics-36 Pin Female (all lines connected) 

Part No. 220-302 $22.95 

Shipping & Handling $4.50 ea. 


1 - 800 - 422-3525 fax 1-513-461-3391 

"THE NUMBER THAT SAVES YOU MONEY!” 
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1 - 800 - 422-3525 


"THE NUMBER THAT SAVES YOU MONEY!" 


^ Computer Accessories | 


101 XT/AT ENHANCED 
KEYBOARD 



•IBM Plug Compatible 
•Auto Switching XT or AT 
•WYSE Part No. 770090-01 
•Num Lock, Caps Lock, Scroll Lock LEDS 


Part No. 220-3205 
Shipping & Handiing $6.50 ea. 


$49 


ea. 


95 KEY ENHANCED 
KEYBOARD 

•PC/XT & AT Plug 
Compatible 
•Separate Cursor & 

Home Keys 
•Num Lock, Caps Lock, Scroll Lock LEDS 
•Switch for XT/AT,10 Function Keys across top 
•Model K-1 55 

$49 ea 

Part No. 220-3201 ^ 

Shipping & Handiing $6.50 ea. 



KAYPRO 2000 
CARRY CASE 

Heavy padded NYLON. 
Removable shoulder strap. 
Zipper and Velcro 
Closures 13"x11"x2 1/2" 
Ideal for Briefcase or 
Laptop Computer 


Part No:220-6421 
Shipping & Handiing $5 each 



SWITCHING POWER 
SUPPLY 

•Size 8 1/2" X 5" x2" 

•5V10A 
•12V 4.1A 
-5V .3A 
-12V .5A 

Part No. 500-008 $24. 

Shipping & Handiing $4.50 ea. 



95 


ea. 


IBM PS/2 CARRY CASE 


Genuine IBM Product 
Designed for PS/2 Model 25 
Also works great with. Macintosh +, SE 
Removable casters & feet. 

Heavy duty padded Nylon construction. 
Completely unzips for easy storage 
Size 15"x 14"x 16" 



Part No. 220-6422 
Shipping & Handling $6.50 ea. 


$19. 


95 


ea. 


c 


Hobby Special 




3 1/2" DISK DRIVE 


360K Disk Drive 
MFG. By:Mitsumi 
Model No. M57BCL-1 
Complete with mounting 
bracket and two S&K 
switches. Great for hobbyist 
and computer buffs. 

28 pin data connection and 
4 pin power connection. 

Part No. 220-3415 
Shipping & Handiing $5 ea. 



$ 19 . 


95 


ea. 


MAGNAVOX FM RADIO 
BOARD 

Add a speaker, 
add power, 
and its a radio. 

Part No. 650-0014 
Shipping & Handiing $5 ea. 



ea. 


24VDC MINI FAN 

Elina fan 

24VDC 1.5"x2"xA 
80 mA 
Wire leads. 

Mfg. P/N:CDF4509L-24MB 

Part No. 290-0152 
Shipping & Handiing $3 ea. 



DIGITAL TIMER 
CONTROL 


4 DIGIT LED,"HOUR, 

MINUTE,& BREW SET" 

AND "ON/AUTOMATIC/ OFF". 
120 VAC 60 HZ 

Part No. 660-6450 

MIN. 3 pcs. 

Shipping & Handiing $5 for 3 pcs. 



HARDWARE ASSORTMENT 


An assortment of 
small screws, bolts, 
nuts, & washers 
in different styles and 
sizes. 5 lb. PAKS 


Part No. 330-9998 $9. 

Shipping & Handiing $5.50 ea. 




IP^Robo^ccessorie^^ 

HERO 2000 ROBOT 
ARM KIT 

The arm kit 
comes with 
detailed step-by- 
step assembly in- 
structions. The 
patented gripper 
is capable of lifting 
1 lb. and of 
exerting specific 

amounts of force up to 3.75 lbs. The 
closed-loop DC servomotor design 
provides excellent overall accuracy 
and repeatability. Assembly required. 

Part No. 370-0003 $179. ea. 

Shipping & Handiing $8.50 ea. 



95 


ROBOTIC EDUCATIONAL 
KIT 

A comprehensive introductory course 
on intelligent machines which encom- 
passes 

robotics, Al, computers 
and sensor 
systems.The course 
has five units of 
text, a sixth with ex- j 
periments and,a final y 
exam kit. Also in- / 

eluded are a wide / 

range of objects 

needed to perform the experiments. 



Part No. 370-0006 
Shipping & Handiing $6 ea. 


$9. 


95 


ea. 


Project Boxes 




BURGLAR ALARM/ 
PROJECT BOX 

Originally designed to house 
burglar alarm systems. Smooth 
finished aluminum box. Stands; 

20" X 16 1/4" X 6 3/4". Contains 
a 6v gell cell battery, other com- 
ponents. and key lock w/ 
key. (Bat. may or may not hold 
charge.) 

Part No. 1 60-9997 S 1 4 ■ 

Shipping & Handiing $15.50 ea. 



ea. 



Mendelson Electronics Co., Inc. 

340 E. First Street Dayton, Ohio 45402 

800/422-3525 * FAX 513/461-3391 * 513/461-3525 


PLASTIC PARTS 
BOX 

15"x14"x5" 

Great for under 
counter storage. 

Part No. 580-9998 j 

MIN. 4 boxes ^4. 

Shipping & Handiing $9.50 for 4 sets. 


' STORE HOURS 8:30-5;00(Eastt;rn Time) Monday thru Saturday 
IBM PC XT IS a registered trademark of IBM Corp 
TERMS MASTERCARDrVISA DISCOVER. CHECK, or MONEY ORDER 
'Checks allow two weeks lor clearance.) C O D. add additional $4 50 
Ohio residents add 6,5% State tax. 

Above shipping.handling are rates lor UPS ground in Continental U S only 


20% Restocking Fee on Non-Defective Returns 
CALL FOR A FREE CATALOG EXT. 53 
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AT 12^ A T3^T quality test equipment 

A %M^ r X X^X^ITXV^O AFFORDABEE PRICE 


QSM 


RF SIGNAL 
GENERATOR 
SG-4160B $124.95 

100 kHz-1 50MHz sinewave in 6 ranges 
Output lOOmVrms to 35 MHz 
Internal IkHz, External 50Hz-20kHz 
modulation 

Audio output 1 kHz at 1 Vrms 

RF SIGNAL 
GEN./COUNTER 
SG-4162AD $239.95 

Generates RF signal same as SG-4160B 
Frequency counter 1Hz -150MHz 
Sensitivity <50mV 
For internal and external sources 


AUDIO GENERATOR 
AG>2601A $124.95 

10Hz - 1MHz in 5 ranges 
Output: SVrms sine, lOVp-p squarewave 
Synchronization: ±3% of oscillation 
frequency per Vrms 

Ou^ut distortion: 0.05% 500Hz - 50kHz 
0.5% 50Hz - 500kHz 
Output impedance: 600 ohm 

AUDIO GEN./COUNTER 
AG-2603AD $239.95 

Generates audio signal same as AG-2601 A 
Frequency counter lHz-150MHz 
Sensitivity <50mV 
For internal and external sources 


FUNCTION 
GENERATOR 
FG-2100A $169.95 

0.2 Hz - 2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output: 5mV-20Vp-p 
1% distortion 
DC offset ± 10V 

VCF: 0-10V control frequency to 1000:1 

FUNCTION 
GEN./COUNTER 
FG-2102AD $239.95 

Generates signal same as FG-2100A 
Frequency counter 4 digits 
Feature TTL and CMOS output 


DMM 2360 

$129.95 

DMM + LCR Meter 
Most Versatile 
Inductance: 1pFI-40H 
Capacitance: 1pF-40p.F 
Frequency: iHz - 4MHz 
Temperature: -40 - 302T 
Logic Test: 20MHz 
Diode, Continuity 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 


Clamp Meter 
3012 $79.95 

AC current 
l(hnA-1000Amp 
AC current range20, 200 1000A, 
good for both high and low current 
ACV:200V, 750V. DCV:1000V 
Resistance:200^ 20kU Continuity, 
diode check 

Line frequency test:0 -2000Hz, with 

1Hz resolution 

Peak Hold, Data Hold 

Comes with leads, hard carrying 

case 


Capacitance Meter 
7705 $57.95 

0.1 pF-20,000pf in 9 ranges 
0.5% basic accuracy 
Zero adjustment ± 20pF to 
compensate parasitics from test 
fixture 


20 MHz Oscilloscope with Delay 
Sweep PS-205 $419.95 

Dual Trace, Component test, 6“ CRT, X-Y Operation, TV 
Sync, Z Modulation, CH2 Output, Graticule Nlum, 2 probes 
x1, xIO 

PS-200 20MHz BASIC $339.95 

PS-405 40MHz DELAY $559.95 

PS-605 60MHz DELAY $749.95 


20 MHz Digital Storage 
Oscilloscope DS-203 $749.95 

Switchable between digital and analog 
2 K word per channel storage 
Sampling rate: 10 M sample /sec 
8 bit vertical resolution (25 Lerels/div) 

Expanded Timebase lOms/div - 0.5 s/div 
Refresh, Roll, Save all. Save CH2. Pre-Trig 
Plotter Control 


Power Supply 
PS-303 $169.95 

0~30 VDC , 0-3A output 
0.02% -I- 2mV line regulation 
0.02% -I- 3mV load regulation 
1 mVrms noise and ripple 
Short circuit and overload protected 


Power Supply 
PS-1610 $299.95 

0-16 VDC , O-lOA output 
Constant voltage & constant current mode 
0.2%42mV line regulation 
0.04% •l•2mV load r^ulation 
ImVrms noise and ripple 
Short circuit and overload protected 


DMM 135 


$69.95 

DMM measures 


Temperature 

0* - 1400T, -20'-750‘C, 

O.r. r resolution 
Capacitance:1 pF-20tiF 
Resistance: 0.ia-2000MQ 
Volt, Current, Continuity 
Diode, hFE tests 
Type K thermocouple included 


LCR Meter 195 
$119.95 

Very popular LCR 
lnductance:1^H-200H 
Capacitance:0.1pF-200 \iF 
Resistance:0.01 Q-20MQ 
Basic accuracy:R:1%, C:2%. 
L:3% 

Test frequency 1 kHz 


LCR Meter 814 
$199.95 

The Best Handheld 
LCR 

lnductance:0.1jiH-200H 
CapacKance:0.1 pF-20,00Gpf 
Res’istance:1 mC2-20Ml2 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and Q factor in inductor 
Zero adjustment to reduce 
parasitics from test fixture 
Very good for high frequency RF 
and surface mount components. 


ALFA ELECTRONICS 

P.O. BOX 8089 Princeton, NJ 08543 


(800) 526-ALFA 15 DAY MONEY BACK GUARANTEE 

(609)275-0220 1 YEAR WARRANTY 

Visa, Master Card, American Express, COD, Purchase Order Welcome 
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•s KELVIN. 


Electronics 


DISCOUNT 

Center 


LED CENTER ■ PROJECT PARTS 




MULTIMETERS IbREADBOARDSI RESISTORS 


5% Tolerance 
Carbon Film 


CALL WITH YOUR VALUE 

1/4 W $2/ 200 Pcs 
1/2 W $3/ 200 Pcs 
1W $1.30/ 10 Pcs 
2W $1.70/ 10 Pcs 
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KELVIN DIGITAL MULTIMETERS 

KELViN'iOO Basic *19.“ 

KELVIN ^50 Basics *29.“ 

with Transistor Hfe Test 
KELVIN 200 Advanced ...^39.®® 

w/Transistor Hfe, Capacitor Test 

KEi-WN PRO 400 *69.“ 

w/T ransistor, Capacitor, AC/DC Test, 
Logic, 20 MHz Freq Counter, Durable 


680098 680100 

Stock No. Post Contacts .. your cost 

680093 0 500 * 4.“ 

840........* 5.“ 

1380 *11.” 


23 ffl *22.“ 






Protective Case 

For Model 100. 150. 200 

Protective Case 

For Model Pro 400 



WIRE JUMPER 
KIT 
Pre-cut, 

Pre-Stripped 

330289 140 Piece Set ... ® 4.^® 
330290 350 Piece Set ... ® 7 J® 


COMPONENTS 


TYPE YOUR COST 

555 TIMER ....®.20ea 

556 DUAL TIMER ... ®.40 EA 
LM566 PLL ® .60 fa 

FUNCTION GENERATOR 

741 C OP-AMP. ® .30 EA 

INTERNALLY COMPENSATED 

1458 OP-AMP.. ® .35 EA 

DUAL 741 C OP-AMP DIP 

2N2222 ® .18 ea 

PN2222 ®.08ea 

7805 VOLTAGE REG® .36 EA 


630041 

630383 

600023 



SILICON CONTROLLED RECTIFIER 
(Similar to GE C106C1) 4.0 AMP, 100 Piv 

600014 ® .89 EA ® .79 EA/50+ 


mm 




BEST BUY NEW Series II 

FLUKE 70 Series II .. I a* 63 
FLUKE 73 Series II ..fl* 89 
FLUKE 75 Series II M*127 
FLUKE 77 Series II .. I 3*149 
FLUKE 79 series II ..|9*169 

FLUKE 83 0*199 

FLUKE 85 |i*229 

FLUKE 87 ■1*269 



FLUKE 86 

FLUKE 88 

FLUKE 8062A. 
FLUKE 8060A. 


*367 
*423 

*329 
*395 

FLUKE 801 OA 0*329 

FLUKE 801 2A 0*^^ 

FLUKE 8050A — 

FLUKE 37 0*249 

FLUKE 45 0*579 


SCOPES 


20 MHz SCOPE. — *375 

With Built-In Component Tester 

2 Yr Warranty - Parts & Labor 

HITACHI V523 50 MHz..®995 
50 MHz, Analog 2 Ch, 1 mV, Delay 
Sweep, DC Offset, Vert Mode Trigger 

3 Yr Warranty - Parts & Labor 



1C CLIPS 

SOLDER TYPE 
SPRING LOADED 
stock No. COLOR 
990104 BLACK 
990105 RED 

1C TEST 
LEAD SET 

5 COLOR CODED, 

18" LEADS WITH 
MINIATURE HOOK-ON 
PROD AT BOTH ENDS 
Stock No. YOUR COST 
990108 ^.95 

DOUBLE 
BANANA 
JACK 


stock No. YOUR COST 3+ QW 
6000.56 ^.30 ea ^.07 c 

FEMALE 
BNC TO 
DUAL 
BANANA 
PLUG 

stock No. YOUR COST 
990103 ^.95 ea 

DUAL 
BANANA 
BINDING 
POST TO 
MALE BNC PLUG 

stock No. YOUR COST 3+ QW 
600058 ^5.95 ea M.95 ea 

BNC TEST CABLES 3 ft. 





LUBES/CLEANERS 


WD-40 

LUBRICANT 

12 OZ. CAN 
Stock No. 870001 

^.95 ea 

®2.80 ea / 3+ Qty 
MINUS 

BLUE SHOWER 
CLEANER & 
DEGREASER 

24 OZ. SPRAY CAN 
Stock No. 510007 

^.95 ea 

®8.25 ea / 3-I- Qty 
MINUS 

62 INSTANT 

CHILLER 

SPRAY 

15 OZ. SPRAY CAN 
Stock No. 510004 

^5.95 ea 

^5.25 ea/34-Qty 

TRANSISTOR 
SILICON 
GREASE 

1 OZ. TUBE 
Stock No. 510002 

^5.50 ea 
M.95 ea / 3-I- Qty 


WALL TRANSFORMERS 


WALL 

TRANSFORMER 


STOCK MO. TYPE- Fwnale 

220069 9V DC/500 mA $3.95 ea 

220068 12V DC/500 mA .. $4.25 ( 
MALE JACK 

STOCK MO. TYPE 

370048 
2.1 mm Male 
*.49 ea *.39/10+ 


SPECIAL - RED LED - * .05 ea /1 000+ Qty 

JUMBO LED 

.TYPE - T 1 3/4, 5mm* 

STOCK MO YOUR COST 1000+ Qty 

260020 Red *.06ea/100+ *.05ea 
260027 Green *.08ea/100+ *.07ea 
260026 Yellow * .08 ea/l00+ * .07 ea 

lED holder 

for T1 3/4 SIZE, BLACK 
Stock No. 250019 
* .10 ea/ 100+ Qty 

*.06 ea / 1000+ Qty 

0.37" 

7 SEGMENT 
LED READOUT 

STOCK MO. TYPE COST IfZO^Oty 

260022 Anode *.95 ee *.75 a. 
260090 Cathode *1 .25 ea *.99 « 

0.6" 7 SEGMENT 
LED READOUT 

STOCK MO. Anode Jumbo 
260021 COST *1.15 ee 
20> Qty * .99 e 

TIL 311 4X7 
HEXIDECIMAL DISPLAY 


Project 

Speaker 

2”, 8 Ohm, .1 Watt 
Stock No. 350009 

59 « 





YOUR COST 104^ Qty 

*1.99ea *1.79 ea 
260088 Green * 1 .99 ea * 1 .79 ea 
260089 Yellow *1.99ea *1.79 ea 

MOVING SIGN DISPLAY 

for Fabricating Your Own Moving Sign Display 
50 mm 


*5.95 e. 
*5.45 ea/20. 



TOOLS 


BATTERIES 


Duracell / Eveready 

9V Alkaline 
Battery 
*1.95 ea 
® 1 .75 ea/10+ 

9V Battery 
SNAP & HOLDER 
Snap *.15 ea *.10ea/100+ 
Holder * .20 ea * .10 ea/l00+ 
HEAVY DUTY NI-CAD 
RECHARGEABLE BATTERIES 

STOCK MO. TYPE YOUR COST 

220039 AAA $3.30 ea 

220025 AA $2.85 ea 

220027 C $6.00 ea 

220037 D ....$6.00ea 

220038 9V $8.90 ea 




MALE TO MALE 

Stock No. YOUR COST 3+ Qty 

990101 *3.45 ea *2.95 


SCOPE 

PROBES 

60 MHz, XI & XI 0 

700072 *19.®® 

150 MHz, X10 

700073 ®39.®® 


4 Cell Charger for AAA, AA, C, D or 9V 
STOCK MO YOUR COST 

^20035^^p^£AL_™J9j95^ 


MINIATURE 

LONG NOSE^ 
PLIERS 

4 1/2” LONG, 

INSULATING 
HANDLES, 

DROP FORGED 
STEEL, 

FULLY MILLED JAWS 
Stock No. 520021 

*3.95 ea 
*3.50 ea / 6+ Qty ^ 

MINIATURE 

DIAGONAL 
CUTTER 

4 1/2" LONG, 

CUSHIONED 
HANDLES, 

DROP FORGED 
STEEL 

Stock No. 520023 

*3.95 ea 

®3.45 ea / 6+ Qty\ 

MILLER 

WIRE CUTTEF 
& STRIPPER 

MODEL 100 
ADJUSTABLE 
GRIPPING HANDLES 
INSULATED 
Stock No. 520010 

*2.95 ea 
®2.66 ea / 6+ Qty 

DELUXE 
WIRE 
STRIPPER 
& CRIMPING 
TOOL 

CRIMPS REGULAR & 
INSULATED TERMINALS 1 
CUTS & STRIPS WIRE 
Stock No. 520065 

*3.60 ea 

®3.42 ea / 6+ Qty 





HORN 
ALARM 

Loud Penetrating Sound 
Stock No. 640001 

*.75 ea 

®.69 ea / 10+ Qty 
DC MOTOR 

for SOLAR/ROBOTIC 
Stock No. 852211 

*.50 ea 

^45 ea / 20+ Qty 

SOLAR CELL 

3/4" X 1 1/2", .45V DC, 

150 mA, wired/encas^ 

Stock No. 260056 

^6“ea 

XENON STROBE 

stock No. TUBE 
260050 

*2.95 ea 

®2.50 ea / 20+ Qty^ 

TRIGGER COIL 
for XenonStrobe Tube 
Stock No. 320037 

*1.25ea 

®.89 ea / 20+ Qty 
INFRARED LED 

IR Pair, LED infrared 
transmitter 
and receiver 
stock No. 260061 

®2.79 ea 
NEON LAMP 

NE2, 2” Lead 
Stock No. 260003 

*.15 ea 

® .12 ea / 100+ Qty 

PHOTO CELL 

CADMIUM SELENIDE 
Stock No. 260017 

®.99 ea 
PHOTO CELL 

SULPHIDE 

t tockNo. 260018 

.99 ea 

PUSH-BUTTON S W LT C H 

PUSH-ON, PUSH-OFF 
Stock No. 270021 

*.55 ea 

®.49 ea / 100+ Qty 

SUB-MINIATURE MOMENTARY 

SWITCH 

stock No. 990002 

*.35 ea 

®.28 ea / 100+ Qty 
MINIATURE TOGGLE SWITCH 

Stock No. 270034 

*.90 ea Type-SPST 
®.79 ea / 50+ Qty 


CIRCLE RESPONSE CARD OR 
WRITE FOR OUR CATALOG FULL 
OF WHOLESALE PRICED ITEMS. 







KELVIN 

ELECTRONICS 

1991 CATALOG 

120 PAGES 
FULL OF DISCOUNTS 

OVER 10,000 ITEMS 
IN STOCK 

ELECTRONIC COMPONENTS 
& TECHNOLOGY ACTIVITIES 


VISA & MASTERCARD ACCEPTED 
$20 MINIMUM ORDER 


•Iz KELVIN. 


7 Fairchild Ave. Plainview, NY 11803 


Call: 1 (800) 645-9212 
Electronics 1 (516) 349-7620 

FAX:1 (516) 349-7830 
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'Parts 


FANTASTIC 
BUYS !! 


15’ 


^^f^yOWOOF^ 


CABINET CARPET 


coS'’vemSsf c5S 

surround. 1 2 oz ^ cloth 


#RJ-260-765 

#RJ-260-767 


(Black) 

(Charcoal gray) 


HI POWER SPEAKER WIRE 

Extra large 1 2 gauge 
speaker wire for use with 
very high power stereo 
systems or for extremely 
long cable runs. Rope 
lay construction consists 
of over 250 strands of 36 
ga. wire. Please order in 
multiples of 5 feet. 


*495 

Yard 

PIN^ONNECTO^ 


$1995 


2"?“"'“" for PS. 


#RJ-100-151 


39c 


_#RJ-090.22fi 


Foot 


P'ONEER 


tweeter 


Mylar dome, 2 93 
oz- barium ferrite 
^agnet. 8 ohm. 

Frequency 

response; 1,800- 

RMsV^- 
F^^.f'°oeer#AH 
L60-51F. Net 
'height; 1 ib. 

$595 


CABINET CORNERS 

/'V-i 

High quality, zinc 

plated P.A. cabinet 

corners. Made of 
heavy .047" steel. 
MadeinU.S.A. 




#RJ-260-710 


58c 


PIONEER MIDRANGE 


Tuned cup midrange. 

9.3 oz. ferrite magnet. 
50 watts RMS, 70 
watts max. Fre- 
I quency response; 
320-6,000 Hz. 8 ohm. 
SPL; 94dB. Pioneer 
#B11EC80-02F. Net 
weight: 3-1/2 lbs. 


#RJ-280-020 


PARTS EXPRESS 
340 EAST FIRST ST. 
DAYTON, OHIO 45402 
LOCAL: 513-222-0173 
FAX: 513-222-4644 


3-WAY 200W CROSSOVER 

Excellent 
crossover for high 
power speakers. 

Woofer section 
rolls-off at 800 Hz. 
with a 6 dB slope, 
while the tweeter 
section utilizes a 
1 2 dB per octave roll-off at 4,500 Hz. For the 
midrange frequencies this crossover uses a 
true band pass filter with a response of 750- 
5,000 Hz. All crossover frequencies are 
rated Into a 8 ohm load. 


POLYDAX TWEETER 

This 1/2" ultra-light polymer 

dome tweeter is active horn 

loaded. Features a ferro fluid 

cooled, formerless voice coil. 

This tweeter exhibits a wide 
dispersion angie and excellent 

transient response. 8 ohm. 

SPL; 91 .3 dB. 40 watts 
nominal power handling. 2 
square. 

»RJ-270-1 1 0 

12" SUBWOOFER 


Dual voice coil 
subwoofer. 30 oz 

magnet. 2- voice coils. 

100 watts RMS, 145 
watt max. 25 Hz 

resonant frequency 6 
ohm impedance (4 and 
8 ohm compatible). 
Sensitivity; 89dB. 
Response; 25-700 Hz 
Pioneer#A30GU30- 
^D. Net weight; 6 lbs 
^ #RJ-290.145 


$3980 


SPEAKER BUILDING BOOK 


#RJ-260-230 


$27®' 


Completely revised and 
updated to reflect the 
latest trends in audio 
technology, this new 
edition of David B. 
Weems' bestseller (more 
than 35,000 copies in 
print) will guide do-it- 
yourselfers through the 
building and testing of 
low-cost speaker 
systems that rival the 
most expensive units on 
the market. 224 pages. 


CALL TOLL FREE 

1-800-338-0531 

Special prices expire 9/15/91 

CIRCLE 46 ON FREE INFORMATION CARD 
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Polypropylene 


I 'ois crossover 
w '©atures a 

[ Of 3,000 Hz 

with a 12 dB 

P^'' octave roll- 
off for the low 

fOO watts RMS. 6 


for the high 




p\ONEER 


and theyTJ°^^PIo to 
^otastic. 

'^'-foct length fj:^°^^iath( 

°'Po stereo sv^ With 

'^^^withySZ'^y^ded 
^^eoaswer,Pr^We 
^ranf\/ ■ ' 


Bibbed papery;. 

oz ferrite magt^et. 

[NetweigM-5tos- 


Parts 


international Inc 


SPEAKER TERMINAL 


#RJ-260-300 


39c 


#RJ-260-405 


thruster 


10" PASSIVE RADIATOR 


Passive radiators 
can be used in 
conjunction with 
smaller woofers to 
produce improved 
bottom end without 
the added expense 
of large low 
frequency drivers. 


RMS. M/ 2 » 4 |a^™- 50 watts 

#RJ-290-053 


$2250 


18" EMINENCE WOOFER 

Ribbed paper cone with 
I treated cloth accordion 
I surround. Giant 1 00 oz ^ ^ 

magnet. 250 watts RMS, # W 
I 350 watts max. 3", 2 layer | 
i voice coil. 8 ohm. fs = 30 
Hz. Frequency response: 

27-3,500 Hz. Net weight; 

I 26 lbs. 


CARPETED TRUCK BOX PAIR 

These quality, 
carpeted truck boxes 
are made of high 
density acoustical 
grade particle board. 

Each box is cut to 
accept an 8" woofer 
and port. Speaker 
terminals and handles 
are included. Dimensions: 1 9" x 1 3" x 5” (tapered front) 
Sold in pairs. Net weight: 22 lbs. per pair. 


#RJ-260-455 


^^^^00 Watt 


$39^® 


100 WATT "L" PAD 1/ ^^OSSOVER 


#RJ-290-200 


$99®° 


Allows you to 
adjust the 
relative volume 
of individual 
drivers in a 
speaker system 
while maintaining 

a constant 8 ohms impedance. Com- 
plete with faceplate, knob, and 
instructions. 

_ ;90 

#RJ-260-265 


PARTS EXPRESS 
340 EAST FIRST ST. 
DAYTON, OHIO 45402 
LOCAL: 513-222-0173 
FAX: 513-222-4644 


ORDERING INFORMATION 

• 1 5 day money back guarantee • $1 5.00 minimum order • We accept Mastercard, Visa, Discover, 
and C. O. D. orders. • 24 hour shipping • Shipping charge = UPS chart rate + $1 .00($3.00 minimum 
charge) • Hours 8;30 am - 7:00 pm EST, Monday - Friday, 9:00 am - 2:00 pm EST. Saturday • Mail 
order customers, please call for shipping estimate on orders exceeding 5 lbs. • Foreign customers 
please send $5.00 U.S. funds for postage when requesting a catalog • 
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PHONE HOURS; 

Mon.<FH. 9:00 AM-S:00 PM 
Sat. 8:30 AM-t PM 

STORE HOURS: 
liias.-Fri. Noon-6:00 PM 
Sat. 8:30 AM 1 PM 


TUCKER SURPLUS STORE 


1717 RESERVES!. 
GARLAND, TX 75042 


In DaUaa (214) 340-0631 
TX WATTS 1 ^00-749-4642 ext. 1 34 
WATTS 1-800-B27-4642 ext. 134 


^MILITARY INSTRUMENTS CANNOT BE SHIPPED OUTSIDE U.S.A. 

ALL UNITS GUARANTEED OPERATIONAL WITH MANUAL 
ORDER WHILE SUPPLIES LASTI 

ALL EQUIPMENT F.O.B. GARLAND, TX - VISA & MASTERCARD OK - NO C.O.D.s 


TEK 453 DUAL TRACE SCOPE 
$495.00 

6 mV/div TO 10 V/div CALIBRATED DEFLECTION 
FACTORS 

DC TO 60 MHz BANDWIDTH AT 
20 mV/div 

CAUBRATED TIME BASE 0.1 ^Mc/dlv TO 6 Mc/div 
CAUBRATED X-Y OPERATION 6 mV/dIv TO 10 V/dIv 
IN 11 STEPS 

CAUBRATED MIXED SWEEP AND SWEEP DELAY 
8X10 diy CRT 



RADIOMETER ELECTRONICS SMG1 
STEREO GENERATOR $ 1 95.00 

Solid-state unit for testing FM stereo equipment; 
equipped with built-in 100 MHz oscillator ar>d step at- 
tenuator. 


00 4 




AUDIO SIGNAL GENERATOR 
HP 205AG $119.00 

UP TO 66 V OUT INTO 600 0 (6 WATTS) 

INPUT AND OUTPUT METERS 
INPUT AND OUTPUT ATTENUATORS 
IMPEDANCE MATCH OF 60. 200, 600 
AND 6000 0 
20 Hz TO 20 kHz RANGE 

Two voltmeters measure input and output of the device 
under test. The output level is adjusted by means of the 
step attenuator and output impedance can be instantly 
changed by means of a selector switch to commonly 
used impedances. 



DISTORTION ANALYZER 
HP 331A $595.00 

■ FREQUENCY: 6 Hz TO 600 kHz 

■ DISTORTION MEASUREMENT: 0.03% TO 100% 

■ AC VOLTMETER: 30 mV TO 300 V 

An all solid state unit, the 331 A will be a welcomed 
addition to your lab or shack. 



HUBBELL CIRCUIT GUARD 
MFG SUGGESTED UST $3^;^ 
TUCKER PRICE $11.95 

■ MODEL QFS262-BK - COMMERCIAL QUAUTYI 

■ RECEPTACLE WITH GROUND FAULT CIRCUIT 
INTERRUPTER 

■ FEED THRU TYPE 

■ 16 A. 120 VAC ONLY 

■ CLASS A TRIP LEVEL 
Protect yourself, your family or your 
employees from harmful electrical 
shock. Detects leakage to ground 
and immediately shuts down the 
circuit. 



HP 65 IB TEST OSCILLATOR $395.00 

■ 10 Hz TO 10 MHz, 6 BANDS 

■ DIAL CAUBRATIONS OF 1 TO 10 

■ OUTPUT RANGE FROM 0 . 1 mV TO 3 . 1 6 V FULL SCALE. 
10 STEPS; -70 dBm TO 23 dBm FULL SCALE. 

The 661 B is a wide range capacitance-tuned oscillator 
covering a frequency range from 10 Hz to 10 MHz. The 
oscillator hM a stable sine-wave output signal that is 
adjustable from 10 mV to 3.16 V into 60 or 600 0. 



SAVE OVER $ 2,100.00! 

BALLANTINE 9601M* 
(MILITARY USM413) $49.00 


600 mV To 600 V 
10 MO INPUT Z 
10 Hz TO 1 MHz 
AC AMP OUT 

UNEAR dB MIRRORED SCALE 


This True RMS Analog AC Meter was manufactured for 
the U.S. Air Force in the 1980*s for $ 2,260.00. Con- 
forms to OSHA and UL requirements. Comes equipped 
with ruggedized case and probe. Can optionally be 
operated with an internal battery pack (1 1 C cells) for 8 



10 MHz FUNCTION GENERATOR 
WAVETEK 142-S-527 $279.00 

■ 0.0006 Hz TO 10 MHz IN 10 RANGES 

■ SINE. SQUARE. TRIANGLE, POSITIVE, or NEGATIVE 
PULSE OUTPUT 

■ SYMMETRY ADJUSTABLE FOR 1:10 TO 10:1 

■ 0 to ±16 V offset 

■ 0-30 VOLTS OPEN CIRCUIT. 0-16 V INTO 60 0 

■ 0 TO 70 dB STEP ATTENUATION; 

0-10 dB VARIABLE ATTENUATOR 

With this instrument it is possible to simultaneously sweep 
the output frequency, select the output symmetry desired, 
and manually vary the offset. This full-function instrument 
is bargairvpricedl 





FLUKE 51 DIGITAL THERMOMETER 

DISPLAYS DEGREES C OR F 
RANGE WITH K-TYPE: -200®C TO + 1370®C (-328®F TO 2498®F) 
RANGE WITH JTYPE: -200®C TO + 760®C (-328®F TO ± 1400®F) 
HIGH RESOLUTION 0.1®C/0.2®F 
BASIC ACCURACY OF ±0.1% 


$89.00 




New units in box. Usm any standard K or J thermocouple probe High Resolution makes it easy 
to see small changes in temperature Reading Hold button allows you to freeze the display for 
your viewing convenience A quality performer at a low-end price 



00 ** 


URM-25F* 

SIGNAL GENERATOR $149.00 

■ FREQUENCY RANGE 
10 kHz TO 60 MHz IN 
9 BANDS 

■ 0.1 mV To 0.1 V 
INTO 60 0 

■ 2 V INTO OPEN 
aRCUIT 

■ 0 TO 60% AM MOD. 

■ INTERNAL 400 Hz & 

1000 Hz MOD. FREQUENCIES 

This ruggedized unit is portable and lightweight (36 lbs). 

Contains a crystal calibrator for high accuracy applica- 
tions. Complete with the lid; less accessories. 


SWEEP/SIGNAL GENERATOR 
HP 8601A $795.00 

■ FREQUENCY: 100 kHz TO 110 MHz 

■ OUTPUT: + 20 dBm TO -1 10 dBm 

■ INTERNAL 400 Hz MODULATION FOR AM OR FM 

■ SWEEPS FROM 100 kHz TO 11 MHz OR 1 MHz TO 
110 MHz 

Perfect for evaluating filters, crystals, attenuator, anten- 
nas and other loads. Aligns FM & AM receivers. Supplies 
ramp output, so when used with an oscilloscope you can 
check frequency response & VSWR. You'll never find 
another AM/FM Signal/Sweep Generator at a lower price 
with the quality of Hewlett Packard . While Supplies Last! 



WIRE & CABLE 
New Surplus 

Ground Strap: 

Trimmed copper braid of highest quality - 
unused on rolls. Minimum order of $26.00. 

3/8" size braid $0.20 /ft. 

1/2" size braid $0.30 /ft. 

1" size braid $0. 76/ft. 

RG214/U Coaxial Cable: 

Double silver shield, MIL SPEC. $ 1.00/ft. 


$25.00 Minimum Order 


FOR ROTOR CABLES & OTHER 
SPECIAL REQUIREMENTS 

AWQ 16/6 60: 

6 conductor, #16 $0. 86/ft. 


AWQ 12/6 60: 

6 conductor, #12 

AWG 6/6 60: 

6 conductor, #6 

AWG 6/3 60: 

3 conductor, #6 


$ 1.16/ft. 
$ 1.80/ft. 
$ 1.00/ft. 

$0. 17/ft. 


#6 THHN Wire: 

Stranded, insulated, available in blue; 
green, yellow, and black colors. 

#8 THHN Wire: 

Stranded, insulated, available in whiter 

bluec end red colors. | 

ANDREWS HELIAX CABLE: 


One only roll of 300 ft. length, new In wooden crate 
7/8" size type LDF6-60A. List Price is $6.77/ft. Our 
price for 300' roll only $900.00. 

Oth9f HafdKnm mvmgmUm in vmrying Imngtha, tmt ua know 
your n—dal 
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ECONOMICAL SILICONE 
RUBBER TEST LEADS 

Best value in moderately priced leads. High 
quality, soft, silicone rubber cable. Banana plug 
on measuring tip accepts push-on accessories; 
alligator clips included. Plugs have spring- 
loaded safety sleeves. Model TLIOOO $14.00 
Satisfaction guaranteed. 

TEST PROBES, INC. Call toll-free for cata- 
log: 1-800-368-5719 

CIRCLE 145 ON FREE INFORMATION CARD 



FREE PROBE REFERENCE GUIDE 

One-page chart lists TPI probes for most oscil- 
loscopes. Also cross references other probes to 
less expensive TPI equivalents. Performance 
and satisfaction guaranteed. 

TEST PROBES, INC. Call toll-free for guide 
and catalog. 1 -800-368-57 1 9 
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DELUXE TEST LEAD KIT 


Users call TPI leads The Absolute Best. The 
TLS2000 features the highest quality cable in 
the industry - with spring-loaded safety-sleeved 
plugs. U.L. listed (file E79581). Kit: $30 Leads 
and probes only: $19 Satisfaction guaranteed. 
TEST PROBES, INC. Call toll-free for cata- 
log: 1-800-368-5719 

CIRCLE 147 ON FREE INFORMATION CARD 


COAX ADAPTER KIT 

• Create any adapter in seconds 

• Make all combinations of BNC, TNC, SMA, 
N, UHF, Mini-UHF, F and RCA. 

The TPI 3(XK)A kit contains male and female 
connectors of all 8 types, and 6 universal inter- 
faces. Simply screw any combination of 24 
connectors to one of the interfaces to create the 
desired adapter. $150 

TEST PROBES, INC. 9 178 Brown Deer Road, 
San Diego, C A 92121. Call toll-free for catalog: 
1-800-368-5719 

CIRCLE 144 ON FREE INFORMATION CARD 


The Wwld's Most Popular Probe 



Model SPIOO 

100 MHz Switchable Ix-lOx .... Hf!/ 


More SPIOO Probes Have Been Sold Worldwide 
Than Any Other Probe Ever Made 

• For Tektronix, Hewlett Packard, Free cross reference chart for all makes 

Philips, Leader, B&K, Kikusui, of scopes and probes. Call toll-free for 

Hitachi, Beckman and other chart and name of your local distribu- 

oscilloscopes tor. 

• Immediate delivery from distributor 
stock 

• Economical - Substantial savings 
compared to OEM probes 

• Durable - Unique cable is slim, very 

flexible and resists breakage 9178 Brown Deer Road 

• 10 day return policy - Guaranteed San Diego, CA 92121 

performance and quality Toll Free 1-800-368-5719 
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TEST TOl 
PROBES, INC. Un 
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ORDER DIRECT 

1 - 800 - 582-4044 
FAX DIRECT 
1 - 800 - 582-1255 



ORDER DIRECT 

1 - 800 - 582-4044 
FAX DIRECT 
1 - 800 - 582-1255 




SUPERTECH DESOLDERING STATION 


Specifications 

Soldering 

Desoldering 

Power 

120VAC 

120VAC 

Operating Voltage 
Heater Power 

24VAC 

24VAC 

Consumption 
Vacuum Pump 

60W 

60W 

Operating Voltage 

— 

110VAC 

Temp. Range 

100-470°C 

100-470°C 


212-878°F 

212-878°C 

Standard Tip 

44-510804 

44-641010 


Specifications: 

•±5% Accuracy • .125" Lense Depth • 2 Me- Mounting 
Hole • Zero Adjust with Front Access 

Features: 

•Lance type pointer • Install behind or in front of the 
panel • Case is black polystyrene back, textured 
black polystyrene front and clear polystyrene crystal 
•1 year warranty 


999SD 

Features - 999SD 

•Soldering and desoldering tools both rated at 60Watt. 

•Ideal for the bench top or factory production line. 

•Analog readouts for accurate, real time monitoring of both soldering and desoldering tip 
temperatures. 

•Vacuum gauge for accurate monitoring of solder collector performance. 

•Independant power switching for desoldering and soldering tool, enabling flexibility of use 
for each tool as required. 

•The revolutionary electronic "Zero Voltage" thyristor switching, protects voltage and current 
sensitive components (CMOS Devices) against transient voltage spikes caused in stations 
using mechanical switching. 

•Features a self-contained high flow Rotary Vacuum Pump which is oil free, maintenance 
free, extremely quiet running and suitable for continuous operation, and provides vacuum 
force up to 60 cm/Hg (23 in/Hg). 


Order # Price Description 

999SD 399.95 60Watt Soldering/Desoldering Station 

DIA60 59.95 60Watt Replacement Desolder Iron Assembly 

44-641008 4.95 031" Desoldering Tip 

44-641010 4.95 039" Desoldering Tip 

44-510801 3.95 1/32" Conical Bevel Soldering Tip 

44-510804 3.95 1/16" Chisel Standard Soldering Tip 


Order # 

1-9 

10+ 

Dimensions (WxH) 

Function 

8201 ZBP 

13.95 

12.95 

2.53" X 2.31" 

0-1.0 Amp (DC) 

7109ZBP 

14.95 

13.95 

3.5" X 3" 

0-25 Volts (DC) 

7503ZBP 

16.95 

15.95 

3.5" X 3" 

0-5 Amps (AC) 

7504ZBP 

17.49 

16.49 

3.5" X 3" 

0-10 Amps (AC) 


PANAVISE - IDC BENCH PRESS 


The 505 1/4 ton manual IDC Bench Assembly Press is 
a rugged, practical installation tool designed for low 
volume, mass termination of various IDC connectors on 
flat (ribbon) cable. Interchangeable base plates 
accommodate a broad range of IDC connectors, and 
are capable of mass terminating up to 64-conductor 
cable in seconds without wire stripping or soldering. 
Order # Price Description 

P505 149.95 IDC Bench Assembly Press 

P507 59.95 Flat Ribbon Cable Cutter 

P508 54.95 Strip Header IDC Cutter 

P511 24.95 ...Base Plate (Card Edge Conn.) 

P513 24.95.. Base Plate (D-Sub Connectors) 





LMB -UNIVERSAL 

LMB - DIE CASE 

CABINETS 

ENCLOSURES 


TURES: 

•Interlocking type. 

•Engineered to eliminate hard to 
get at places. 

•The rugged sturdiness of final 
assembly will amaze you. 

•Simple & speedy to assemble 
(only two screws). 

•Maximum component area 


FEATURES: 

•Bases are of .090 aluminum, 
covers .063 aluminum, 3003-H14 
metal. 

•All parts are alodined to protect 
the metal against the elements 
as well as to serve as a paint 
base. 

•Bases are finished in textured 


UNC375 


FEATURES: 

•Close-fitted flange lids fasten to 
bosses in the body with counter 
sunk screws. 

•Easily machined, these units are 
useful as instrument and meter 
cases, filtered networks, junction 
boxes, switching, etc., requiring a 
small enclosure. 


KAB3432 


blue. Covers are finished in semi- 
gloss white. 

Order # 1-9 10^- Dimens. (HxWxD) 

UNC375 19.49 18.49 3" x 7" x 5" 

UNC41210 37.95 36.95 4"x12"x10" 


Order # 

1-9 

10+ 

Outside 

Dimens. (HxWxD) 

Wall 

Thick. 

KAB3321 

4.95 

4.75 

3.63"x1.5"x1.06" 

1/16" 

KAB3421 

5.75 

5.55 

4.38"x2.38"x1.06" 

1/16" 

KAB3432 

9.19 

8.99 

4.69"x3.69"x2.06" 

3/32" 

KAB3742 

13.99 13.79 

7.39"x4.7"x2.06" 

3/32" 


exposed for component mounting. SL1 45 


Order# 

1-9 

10+ 

Dimens. (HxWxD) 

SLOOO 

3.59 

3.39 

1.625" X 2.125" X 3.25" 

SL101 

3.69 

3.49 

1.25" X 2.25" X 4.25" 

SL136 

5.99 

5.79 

2.125" X 3" X 5.25" 

SL145 

11.39 

11.19 

3" X 5" X 7" 


LIGHT EMITTING DIODES (LEDS) 







Electrical and Optical C 

laracteristics at Ta=25°C 







Peak Emission 

Vf(V) 

Ir(pA) 

Luminous Intensity 




LED 

Lens 

U.S. 

Wavelength (nm) 

lfr:10mA 

Vr=5V 

in Mcd(§>10mA 

Order # 

1-9 

10+ 

Color 

Type 

Standard 

lf=20mA 

TYP. 

MAX. 

MIN. 

TYP. 

SE5011 

.12 

.09 

Red 

Diffused (Jumbo) 

T-1 3/4 

655 

1.6 

100 

0.5 

1.0 

SE5021 

.16 

.13 

Green 

Diffused (Jumbo) 

T-1 3/4 

565 

2.0 

100 

1.2 

6.0 

SE5031 

.16 

.13 

Yellow 

Diffused (Jumbo) 

T-1 3/4 

585 

1.9 

100 

1.2 

3.5 

SE5041 

.16 

.13 

Orange 

Diffused (Jumbo) 

T-1 3/4 

635 

1.9 

100 

1.2 

5.2 

SEU50051H 

.99 

.89 

Red 

Diffused (Jumbo) 

T-1 3/4 

660 

1.8 

100 

100 

*200 

SEU50053H 

.99 

.89 

Red 

Color Clear (Jumbo) 

T-1 3/4 

660 

1.8 

100 

400 

*650 

SEU50054H 

.99 

.89 

Red 

Water Clear (Jumbo) 

T-1 3/4 

660 

1.8 

100 

400 

*650 

SE3011 

.14 

.11 

Red 

Diffused (Mini) 

T-1 

655 

1.6 

100 

0.3 

1.0 

SE3021 

.18 

.15 

Green 

Diffused (Mini) 

T-1 

565 

2.0 

100 

1.0 

4.5 

SE3031 

.18 

.15 

Yellow 

Diffused (Mini) 

T-1 

585 

1.9 

100 

1.0 

3.2 

SE3041 

.18 

.15 

Orange 

Diffused (Mini) 

T-1 

635 

1.9 

100 

2.0 

5.0 

SE5013D 

.15 

.13 

Red 

Color Clear (Jumbo) 

T-1 3/4 

655 

1.6 

100 

3.0 

10.0 

SE5023D 

.18 

.15 

Green 

Cobr Clear (Jumbo) 

T-1 3/4 

565 

2.0 

100 

12.0 

35.0 

SE5033D 

.18 

.15 

Yellow 

Color Clear (Jumbo) 

T-1 3/4 

585 

1.9 

100 

12.0 

35.0 

SE5043D 

.18 

.15 

Orange 

Color Clear (Jumbo) 

T-1 3/4 

635 

1.9 

100 

12.0 

32.0 

SE10101 

.29 

.26 

Red 

Diffused (Rect.) 

.246"L X .146"W 

695 

2.0 

100 

0.8 

1.6 

SE10121 

.29 

.26 

Green 

Diffused (Rect.) 

.246"Lx .146"W 

565 

2.0 

100 

1.5 

5.0 

SE6501DK 

.22 

.20 

Red 

Diffused (Rect.) 

.280"L X .098"W 

695 

2.0 

100 

0.5 

1.0 

SE6521DK 

.22 

.20 

Green 

Diffused (Rect.) 

.280"L X .098"W 

565 

2.0 

100 

1.2 

2.5 


48N 


CIRCLE 29 ON FREE INFORMATION CARD 







Fleldpiece 

Heavy Duty Stick-Style DMM's 

"Combining Portability & Ruggedness" 


ACH 


All accessories use 
banana plugs/jacks 


All units feature 
valox case with 
0-ring seal 


Full 600V fuse with metal oxide 
varister for surge protection 


ADK10 


HS25 


Full 600V fuse with metal oxide 
varister for fuse protection 


Heavy Duty, Full Featured DMM’s 

"Designed for professional use" 


Heavy 

Duty! 


Built 

Tough! 



2917 Bayview Drive*Frennont, CA 94538 


Order Direct: 1 >800-582-4044 
Fax Direct: 1-800-582-1255 


Monday-Friday, 7am - 5pm (PST)/10am-8pm (EST) 


Hvisa 


R1 MasterCard 


I ^ I cOD-No personal checks, US funds ($5.00 Charge) 

djuSPS 0 UPS [3 Airborne Express 


Add 5% of total for shipping charges ($3.00 min.) 


Call or write today to reserve your free copy of 
our 1991 catalog due In July 1991. 

•California residents, add appropriate sales tax. 

•12 month warranty on all EasyTech products. 

•30 day money back guarantee. 

•We reserve the right to substitute manufacturers. 
•Prices subject to change without notice. 


Professional-grade instruments for field service 


Professional Grade Test Equipment for use in the field. 
Perfect for Hams, service and repair personnel. Take 
these versatile units on your next expedition 


Models HS21 


DCV - 4 Ranges: 2,20, 200, 1000 Volts (HS25: 3/2, 
200, 1000 Volts). Resolution: 1 mV. Accuracy: 
0.5%+1. Input impedance: 9 Mohm. Normal mode 
rejection ratio: >50dB @ >49Hz. Common mode 
rejection ratio: >120dB up to 1000 VDC. Overload 
protection: All ranges to 1000VDC peak AC. A metal 
oxide varistor (MOV) "crow bars" transient voltages as 
large as 6000V, 10 microseconds without damage. 

ACV - 3 Ranges: 2000m, 200, 750 Volts. Resolution: 
1 mV. Accuracy: 1 .2%+3 @ 50 to 500 Hz, 2.0%+7 @ 
IKHz to 2KHz. Input impedance: 9 Mohm shunted by 
<100 pF. Conversion type: Average measuring, rms 
indicating (sine wave). Overload protection: All 
ranges to 750 VAC or 1000VDC. A metal oxide varistor 
"crow bars" transients as large as 6000V, 10 
microseconds without damage. 

SPECIAL FEATURES - Dangerous voltage 
warning (HS23 and HS25): At >28V, meter beeps & 
red LED blinks. Logic indicator (HS25): Up/down 
arrows in LCD indicate logic states "hi" (>2.8+ -.8V) or 
"lo" (<0.8+ -.5V). AC coupled. Frequency response 
20 MHz, 25nS min. pulse width. Input impedance 
120K+ -10K ohms shunted by lOOpF. Pulse rise time 
(max) lOuSec. Pulse rep rate (max) IMpps. 
Overvoltage protection 500VDC or ACRMS. 
Capacitance (HS23 and HS25): 1 range: 200uF: 
accuracy 3%+5. Tested at 3V/40Hz. Overload 
protection to 500VDC or RMS. Auto-power off after 1 
hour. 


HS23, HS25 

RESISTANCE - 2 Ranges: 200, 2K ohms. 
Resolution: .1 ohm. Accuracy: 0.8%+1. Open 
circuit voltage: 3.2V (.3V on 2K range for HS21). In- 
range voltage: 0.6V. Test current: <2 mA. Overload 
protection: All ranges to 500V. 

CURRENT - With optional current clamp head only. 
Overall accuracy (clamp head + meter): 1 AC Range; 
300 Amps, Resolution; 1 A, Accuracy; 2.4%+6 @ 60 
Hz, 4.2%+6 to 500 Hz. AC conversion type: Average 
sensing true rms indicating (sine wave). 

DIODE TEST - Current supplied, forward voltage drop 
across diode junction display. Range: 2V (2Kohm for 
HS23/25). Resolution: ImV. Test current: 1.0+ -.3mA 
(<2.2mA for HS23/25). Open circuit voltage: 3.2V 
max. Overload protection: Withstands 500V DC or 
AC without damage. 

GENERAL SPECIFICATIONS - Display hold: 

Press "HOLD" button, display "locks" reading. Any 
range, any function. Heavy duty case design of hi- 
impact, fire retardant yellow Valox, fully "O" ring sealed. 
Meets MIL-T-28800 class II type A. Size (not including 
probes): 7.2"x1 .9"x1 .0". Indicators: Continuity (<150 
ohms) indicated by a continuous "beep" within 100 
msec. Low battery indicator in the LCD with 100 hours 
of battery life left. Environmental: Operating 
temperature -15° to 55°C, storage -40°C to 60°C with 
batteries removed, RH<80% from 0°C to 50°C. Tempco 
<10% of applicable accuracy spec per °C (-15°C to 


20°C, 30°C to 55°C). 


Shipping 


Order# 

Price 

Description 

Weight 

HS21 

79.95 

Stick-style DMM 

1.06 lbs. 

HS23 

99.95 

Stick-style, Capac. to 200uF, Dangerous Voltage Beeper 

1.06 lbs. 

HS25 

119.95 

Stick-style, Capac., Dangerous Voltage Beeper, Logic Probe 

1.07 lbs. 

ACH 

24.95 

Optional Clamp Head 300A max.. Accuracy 1 .2% 

4.6 ozs. 

ADK10 

26.95 

Deluxe Test Lead Kit 

9.3 ozs. 


Models HB71, HB73, HB75, HB77 


"When ruggedness & dependability count, day in and day out" 


DCV - 5 Ranges: 200m, 2, 20, 200, 1500 Volts. 
Resolution: lOOpV. Accuracy: 0.5%+1. input 
impedance: 9 Mohm (10 Mohm in 200mV range). 
Normal mode rejection ration: 50dB above 50Hz. 
Common mode rejection ratio: 120dB up to 
1500VDC. Overload protection: All ranges withstand 
1500VDC or peak VAC. A metal oxide varistor (MOV) 
"crow bars" transient voltages as large as 600V, 10 pSec 
without damage. 


ACV - 5 Ranges: 200m, 2, 20, 200, 1000V. 
Resoiution: lOOuV. Accuracy: 1 .2%+2 @ 50 to 500 
Hz, 2%+7 @ 500 to 2000 Hz (1000V 2.0%+7 @ 50 Hz 
to IKHz). Input impedance: 9 Mohm (lOMohm for 
200mV range) shunted by <100pF. True RMS AC 
conversion for HB77, average sensing, rms indicating 
(sine wave) for all others. Overload protection: All 
ranges withstand 1000VAC or 1500V peak. A metal 
oxide varistor "crow bars" transient voltages as large as 
6000V, 10 pSec without damage. 


CURRENT - HB71/73; 200p, 20m, 200m(HB73), 
2(HB71), 20* Amps Ranges. HB75/77: 200p, 200m, 
20* Amps Ranges. Resolution: 0.1 uA. Accuracy: 
Ranges<2A: 1.5%+3(AC), 0.75%+1(DC), 2A Range; 
2.5%+3(AC), 2%+1(DC), 20A Range; 2.0%+3(AC), 
1 .5%+1 (DC). Voltage burden: Range<2A 0.25V (0.4V 
for 200mA range). Ranges ^A, 0.7V. True RMS AC 
conversion for HB77; average sensing others. Overload 
protection: .2A input; .5A/600V fast blow 1"x.25", 2A 
input terminal; 2A/600V fast blow, 20A input terminal; 
20A/600V high energy (Bussman KTK15, Littlefuse 
KLK15). Spare .5A or 2A/600V fuse included in DMM. 
*60 sec, 1 0A continuous. 

DIODE TEST - Current supplied, forward voltage drop 
across diode junction displayed. Range: 2VDC. 
Resolution: ImV. Test current: 1.0+ -0.3 m A typical. 
Test voltage (open circuit): 3.2VDC (typical). 
Overload protection: Withstands 500VDC or VACRMS 
without damage. 

RESISTANCE - 6 Ranges: 200, 2K, 20K, 200K, 2M. 
20M ohms. Resolution: 0.1 Ohms. Accuracy: 
0.8%+1, 1%+3 on 200 Ohm range, 3%+4 on 20M ohm 
range. Open circuit voltage: <0.3V, <3.2V on 200 
ohm range. In-range voltage: <0.6V. Test current: 
<2 mA. Overload protection: All ranges withstand 
500VDC or AC without damage. 


Order # Price Description 

HB71 99.95 

HB73 109.95 
HB75 139.95 
HB77 179.95 
ADK10 26.95 


SPECIAL FEATURES - Variable pitch analog 
output (HB75 and HB77): Audible tone produced 
whose frequency is proportional to magnitude of 
parameter. Accuracy approximately 3%. Speed of 
response <50mSec. Logic indicator (HB75 and 
HB77): Up/down arrows in LCD indicate logic states "hi" 
(>2.8+ -.8V) or "lo" (<0.8+ -.5V). 40mSec beep for "hi". 
AC coupled. Frequency response 20 MHz, 25nS min 
pulse width, input impedance 120K+ -10K ohms with 
lOOpF shunt. Rise time max: lOpSec. Pulse rep time 
max: IMPPS. Capacitance (HB73, HB75, HB77): 5 
ranges (6 for HB73): 2n (HB73), 20n, 200n, 2p, 20p, 
200p F. Resolution: O.OIn (O.OOIn for HB73). 
Accuracy 2%+5. Overload protected to 500VDC or 
VACrms. 

GENERAL SPECIFICATIONS - Housing: Heavy 
duty hi-impact, fire retardant yellow Valox, fully "O" ring 
sealed. MIL-T-28800 class III type A. UL94V plastic. 
Size: 6.9"x2.8"x1 .5". Safety: Dangerous voltage 
(>28V) indicated by "BEEP" and "lightning bolt" in the 
LCD when set on any voltage range, AC or DC. Meets 
IEC348. indicators: Continuity (<150 ohms) indicated 
by a continuous "BEEP" within 100 msec. (Overload 
protected to 500V). Low battery indicator in the LCD 
with 50 hours battery life left. Environmental: 
Operating temperature -15°C to 55°C, storage -40°C to 
60°C, RH<80% from 0°C to 50°C. Tempco <10% of 
applicable accuracy spec per °C. 

Shipping 
Weight 

1 .45 lbs. 
1.45 lbs. 
1.47 lbs. 
1:48 lbs. 
9.3 ozs. 


Book Style DMM 

Book Style Capacitance to 200uF 
Book Style Capac., Var. Pitch Analog Output, Logic Probe 
Book Style Capac., Var. Pitch Analog Output, Logic Probe, & True RMS 
Deluxe Test Lead Kit 
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SECRIi:!!! 


OFF-THE-SHELF HARDWARE 


CONSUMERTRONICS 

2011 CRESCENT DR.. P.O. DRAWER 537 
ALAMOGORDO, NM 88310 

1 - 505 - 434-0234 

I FAX 1-505-434-0234 (Ord«n Only) Mon.-Sat. 8am- 
I 9pm MST Voica & Manual FAX. 9pm-8am Auto. FAX. 

I Add $4 ship. (USA, Canada). All items are in stock. COO 
1 (UPS cash only), VISA and MasterCard OK. 1 00+ More 
j Computer and Electronic Offers!! FREE CATALOG 
I with order, else $2. In business since 1971 . As seen on TV. 


I Van Eck System, Shriek Module, Voice Disguiser, 
1 Hearing Assistor, Diabetes Alarm, 6th Sense Commu- 
I nicator. The LevHator, Resonant Coils, Fax Junk Call 
I Killer, Long Range Eavesdropper - more! Fully- 
I assembled and tested (no kits). Send $1 for descriptions. 


PHONE COLOR BOXES 


I Designed by Phone Phreaks! 15 Phone Color Boxes 
I described. Dozens circuits; programs. Plus Call Forward- 
I ing; Conferencing; Phreak History. Plus 50 useful, simple 
I and legal phone circuit plans. More! 2 Manuals $29. 


VOICE MAIL BOX HACKING 


I used and the ways they are hacked. Includes . 

I MESSAGE CENTER, BIX, EZ, SYDNEY, PHONE MAIL, 
I AUDIX, etc. Fascinating! $29. 


PHONE RECORD INTERFACES 


I indestructible TELECORDEI 
I sations. Also monitors for bugs, taps. Plus simple F 
I plans, ear-piercing SHRIEK CIRCUIT plans. $14. 


HIGH VOLTAGE DEVICES 


I Hv Devices - Stun Gun; laser; Prod; Cane: Umbrella; 

1 Zapper; RF/ Radar /Audio Jammer; Flasher; Blaster; 
I Jacob's Ladder, Plasma and Van de Graaff Gens.; 
I Fence Charger; Geiger Counter; Ozone Gen.; Fish 
I Stunner; Pest Killer; Plant Stimulator; Kirlian; Magne- ' 
I tizer; etc. Devices. SHOCKINGI $29. 


ROBOFONE AUTODIALER 


Powerful, versatile menu-driven program allows you 
to dial any number (up to lO.OQO) or mix of local and 
long distance phone numbers in any order, over any 
lehgth of time, whether busy or answered (your 
choice) and log the times, commands and results to 
monitor, printer and-or disk. Quick-dial directory of up 
to 600 numbers! BUSY redial options. Direct modem 
command and control! All Result Codes, including 
VOICE and RINGING Optional shell to terminal 
program upon CONNECT. Exit to Menu or DOS (for 
batching). Ideal as a "War^amM" dialer, phone call 
I logger and telemarketing dialer. Diak* + Manual $29. 
With LABELS and LETTERS programs $49. 


HARD DRIVE MANUAL 


Relates to all Hard Drive and Controller implementations 
(emphasis on PC/XT /AT/386). How to select, intejiace. 
initialize, set up. use them. How to maintain, trouble- 
shoot. repair them. How to protect them from mistakes, 
sabotage, prying eyes, sticky fingers. How to recover 
damaged and lost files. Includes software reviews. 
Much info found nowhere else! $29. SAVE $$$1 


E M BRAINBLASTER 


I Plans for powerful ELECTROMAGNETIC WEAPONS 
I and LAB DEVICES. Optimum circuits, freqs., waveforms. 

I intensities. Mind BoggHngt $29. EM LAB DEVICE $295. I 


DISK SERVICE MANUAL 


Maintain, troubleshoot, repair, adjust, align Floppy 
Drives without special equipment or software - 
5.25'73.5'78". RC/XT/AT/386, Apple, Commodore, 
Keypro, Tandy, Epson, Atari, ft, HP, DEC, etc. 
I systems. $29. SAVE $$$l 


RADIONICS MANUAL 


I Exciting electromagnetic therapies - some FDA- | 
I Approved. History, descriptions, plans (dozens cir- 
I cuits), availabilities of RAO/ON/CSOEV/CESfrom early I 
I tube-type to modern 1C. $29. HEAL THYSELF $19. 


SECRET & SURVIVAL RADIO 


I Optimum survival and security radio equipment. 
I methods; frequency allocations; voice/data scrambi' — ' 
I encoding. Includes small receivers and xmiti 
I telemetry; antenna optimizations; remote monitoring, 
I control; security; surveillance; and ultrasonic, fiberoptic, 
I infrared commo. 70+ Circuits. $29. 


DECODERS/CONVERTERS 


STEALTH TECHNOLOGY 


DISK DRIVE TUTORIAL 


Theory, practical facts on Floppy Drives. Disks. FDCs, 
Formatting, Software Protection for the systems de- 
scribed above. Invaluable advice and tips on how to 
best select, interface and use Drives and Disks. $19. 


COMPUTER PHREAKING 


TROJAN HORSES, VIRUSES, WORMS, etc, anc 
CounterMeasurers - includes Disk* with 250K+ of 
phreaking text files and disk-protection programs, and 
I the great FLUSHOT* Disk*! (Editor’s Choice, PC 
MAGAZINE)!. Dozens of Computer Crime and Abuse 
Methods, and CounterMeasures. How systems are 
penetrated. BBS Advice; Password Defeats; 200 Phreak- 
Term Glossary; much more. 2 ManuaN + 2 Disks* $39. 


BRAIN VIRUS ANTIDOTE 


The PAKISTANI BRAIN VIRUS plagued dozens 
universities and businesses. The mildly destructive 
original version is hacked into highly virulent strains! 
BRAIN VIRUS ANTIDOTE consists of the antidote, 
source code and write-up. Dl»k* (NOT Inlecled) $19. 


I Police radar is fascinating! It also has error rates of 10%- 
I 20%! Every known; Error mode - Method and material to 
I minimize radar reflection - Strategy and tactic to fight 
LI a fortune in insurance) - 


BEYOND VAN ECK PHREAKING 


Eavesdropping on vDT video signals using an 
ordinary TV! Ranges up to 1 KM! Plans, counter- 
measures. Includes legal Van Eck uses. Now includes 
I original Top Socrtt VAN ECK MSIQNUI $29. 


POOR MAN S SUPER LASER || ATMs 


I Ruby Rod Laser Plans. Used in intrusion systems. 
I weapons targeting, precise optical alignments, seismo- 
I graphy; signaling and commo, strooes, holography, 
■ projects, etc. Includes a list of dozer" 

ces for ruby rods and other parts. $14. 


KW-HR METERS 


I How electric energy meter 
I modes; ANSI Standards. I 
I Polyphase Meters; meter creep; overload droop. $19. 


STOPPING POWER METERS 


I AS REPORTED ON CBS “60 MINUTES”! How certain 
I electrical loads can slow down Power Meters - even 
I stop them - while drawing full loads! Also describes 
I Pole Meters, Meter Creep and Overload Droop. $19. 


THE I.G. MANUAL 


GAS FO ALL! 


ATM Crimes. Abuses, Security, Vulnerabilities. 1(X)+ 
methods described - from Reg. E to ciphers. Case 
Histories. Law. Countermeasures, detailed SecuriN Check- 
list. Internal Photos!! Recently, a crook stole $237.(XX) 
from one bank's ATMs (still unsolved)!! 2 Manuals $39. 


ABSOLUTE SECURITY 


Dozens of simple, versatile, secure Computer Security 
methods, tips. Plus our Invulnerable Cipher Program 
(in COM and its BAS Source). Plus $1,000 
CIPHER CONTEST rules with Ciphertext. 

Manual + Disk* $29. 


CRYPTANALYSIS TECH. 


5 Powerful Menu-Driven Crypto Programs (in .COM and 
its BAS Source) to Analyze. Decrypt “Secure " Cipher- 
texts. Examples. Recommended in the prestigious 

COMPUTERS & SECURITY. Manual + Disk* $29. 


STOCKPRO 


I Every known vulnerability of gasoline and diesel fuel Unique, Powerful. Shrewd. Unconventional Common 

■ . _ Stock Investment Strategy. Created for NMSU. Basis 

of expensive consulting system. “ ‘ ‘ 


I pumps and dispensers. J 


LIBERATE GAS & WATER 


SURVIVAL GUNS & AMMO 


JTHE ULTIMATE SURVIVAL MANUAL! Describes 
I optimum weapons and ammo to pick, conversions of 
I commonly available semiautos to assault weapons, 
I silencers, explosive devices, improvised. End Times 
I scenarios, retreats, etc. $19. 


ROCKET S RED GLARE 


I How to design and build solid-fuel rockets beyond model 
I rocketry. Special emphasis on the formulation, manufac- 


I And the design of launch pads and electronics. 


igniter 

$19. 


VOICE DISGUISER 


I Plans for neat devices to change voice frequencies. 
I Effective against snoops using voice analyzers; to 
I conceal gender for women living alone; for electronic 
I games; for anti-intrusion systems; for musical accom- 
] paniment; for seances; as a gag. $19. 


VORTEX GENERATOR 


I Heat/cool with simple, amazing 3-Porl Device. Uses 
I no moving parts, electricity, fossil fuel, liquid or freon. 
I Guaranteed Scientifically Sound. Plans. $14. 


PRINTER/PLOTTER MANUAL 


Types. Descriptions, Specs, and 100+ Interfaces 
(Parallel, Serial). Detailed Plans of X-Switchers, 
Buffers, and Serial-To-Parallel and Parallel-To-Serial 
Devices. Many service, repair, buy, use tips. $19. 


SOFTWARE PROTECTION 


Unique system that highly discourages costly software 
piracy while not interfering with l^it archival copies. No 
known method of defeat. No special equipment required. 
Easy, automatic to install. Can be used with any other 
protection system. Disk* + Manual $59. (was $95). 


MMPI PERSONALITY GAME 


What exactly is your personality? How does it compare 
with others you care about? Do you have more than 
one? Much more than just a game, the MPG is a zany, 
satirical, insightful, realistic and critical hands-on 
education about personality testing. Mind-boggling 
and a real blast! Disk + Manual* $49. 


SPECIAL PROJECTS 


We Design, Build. Repair, Modify. Maintain and Consu 
on any Device, System or Project - Computerized, 
Electronic, Electrical, Mechanical, Optical - many 
invention prototypes. Confidentiality guaranteed. 
Describe and include $25 fee. We then provide you 
cost, time estimates. 


BIO-SPECTRUM ANALYSIS II JECH RESEARCH SERVICES 


I Summary of the biologic effects of Electromagnetic 
I (EM) fields from DC to the near-infrared (0-300 GHZ). 
I Bands include: 6 ELF. VLF. LF. MF. HF. VHF, UHF. SHF. 
I EHF Special emphasis on DC. 50 HZ. 60 HZ, 2.45 GHZ 
I (microwave ovens). 3 GHZ (radar). Graphical spectrum 
1 display includes frequency, researcher, date, source. 
I effects, subject type and signal attributes. Also includes 
I FCC assignments and physical properties. $29. 

I SOLO FOR EDUCATIONAL PURPOSES ONLY. 


Unique 51 +K electronic, computer design articles 
database accessed by title, subject. Digital, i/P, uC, 
analog, hybrid, nomograph, software. Provide us keys, 
we return listing. $25 search fee (1-20 keywords/ 
phrases; unrelated topics OK). Saves you R&D $$$! 

*Software supports PCDOS, MSDOS, PS/2; Mono., 
Here., CGA, EGA. VGA; 5.25 ". 3.5 ", hard (specify your 
floppy drive size). 


Phonvu: 


^AMERA PHONE* 


VISUAL TELEPHONE COMMUNICATION SYSTEM ' 


3endls TV pictures over 
The phone line In Xwelve Seconds 


Oeiptures einy X\/ Oeinnorei^ Cemcorder 
\/OR, IMXSO V/idoo output £ind holds 
tho displaiy and sends on command 


ENHANCE YOUR 
COMMUWCATIONS 


I I VIDEO CAMERA 


I DISPLAYS ON YOUR OWN TV: 

NORMAL TV HK3H RESOULITTON BLACK AND WHTE STLL MA(£S 
Wrm A GREY SCALE OF 50 LEVELS AND RESOLUTION OF 
200x242.5 PIXELS TOTAL SCREBl RESOLUTION APFROXMATELY 
SaOOO PIXELS OSPLAYS VIA THE VDBO WPUT OF YOUR VCR. 



TEL. UhE 



SHOWN AS AN 

•rrEORATED 

SYSTEM; 

TV, CAMERA. 

AM)TELEPHC»E 

NOTIiCLUDH) 


$24a95 

EACH 


ALSOAViULMLE 

NIOTFORML 


I JiW T ^ and F-AX Order (213) 827 1852 
H/l Electronics Box 1 1 148 

r IVI Lr Marina Del Rey, CA 90292 



' 3 POSITION SWITCH IX, 10X, REF. 
COMPENSATION FOR ALL SCOPES. 
SNAP ON ROTATING GROUND 
SATISFACTION GUARANTEED 
REPUCEABLE TIP 


$89 KIT 

TOLL FREE 
(800) 772-1519 

FREE CATALOG 

OF TEST LEAD KITS & ACCESSORIES 

CALL FOR NEAREST DISTRIBUTOR 


SWITCHABLE 
SCOPE PROBE 

ONLY 

$35 






^MOOEL 

ATTEN. 

BW MHz 
AT-3DB 

LENGTH 
FT. M 

RISETIME 

ns 

LOADING 
PF MO 

PRICE ^ 

1 

Si 

4101 

Switchable 

Ix/IOx/R 

15/200 

4 1.2 

25/1.4 

65/14 1/10 

35.00 

4103 

lx 

25 

4 1.2 

1.4 

45 1 

30.00 

4104 

10X 

200 

4 1.2 

1.4 

14 10 

33.00 

4110 

lOOx 

250 

4 1.2 

1.4 

7 100 

49.00 

4115 

V 

MASTER 

KIT 

INCL. 1EA. 4101, 4103, & 4104 

89.00 ^ 



PROBE 

MASTER 


FAX (619) 560-7354 
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STARTEK INTERNATIONAL, INC. 

FRE0u|Nci20“''i'’® 

$/\/\95 


8 DIGITS 
2 GATE TIMES 
ALUMINUM CABINET 
AC • DC • BATTERY 
FULL YEAR WARRANTY 


Absolutely the best values in the frequency counter industry. Choose 
either the STARTEK Model 1500A or the tSOOHS for finding and 
counting RF frequencies from 1 to 1500 MHZ (1.5 GHZ). The 1500HS 
Is the same size and has the same features as the 1500A but In 
addition contains Monolithic Microwave Integrated Circuit, Low 
Noise Amplifiers which provide an “ULTRA HIGH SENSITIVITY” 
signal input. The 1500A can be purchased without the custom Nl- 
CAD batteries and AC adaptor, the 1500HS is priced complete. Both 
counters can be powered by 9-12 VDC, an AC adaptor or internal 
NI-CAD batteries. The excellent HF to 
UHF sensitivity of these Instruments 
makes them Ideally suited for use with 
an antenna to find and display transmit 
frequencies from handheld, fixed and 
mobile radios such as: police, ham, 
surveillance, phone, marine, aircraft, etc. 

They can be used with the model #DC- 
10 Probe to measure computer clocks, 
oscillators, etc. 

TYPICAL INPUT SENSITIVITY 
IN MILLIVOLTS RMS 


FREQUENCY 

1500 A 

1500HS 

10-600 MHZ 

5-30 mV 

<1 mV 

150 MHZ 

8 mV 

.5 mV 

800 MHZ 

50 mV 

3 mV 

1.3 GHZ 

250 mV 

15 mV 


500.0000 


IS00.0000 


#1500A 1-1500 MHZ Frequency Counter Only $99.95 

#BP-15 Custom Internal NI-CAD Pack (Installed) .20.00 

#AC-15 110 VAC to 9 VDC Adaptor/Charger 9.00 


#1500A/C Counter Including NI-CAD Pack & AC ADP 128.95 

#1500HS HI-SENS Counter Inc. NI-CAD Pack and AC ADP. . . .169.00 

#TA-90 Telescoping BNC Antenna, General Usage. 12.00 

#DC-10 Probe, 50 OHM, IX, 3 Ft. Cable 20.00 


MODEL DT-90 DRAM TESTER 

The DT-90 is a new, compact memory 1C tester that can READ/WRITE 
FUNCTION TEST, VOLTAGE TEST and MEASURE THE SPEED of 1 MEG 
X 1, 256K X 1 and 64K x 1 Dynamic RAMS. LED indicators show 3 Vcc 
TEST VOLTAGES and a RED/GREEN LED flashes when test is running 
then indicates PASS or FAIL. A switch Is provided to continuously cycle 
a test if desired. The DT-90 Is housed in a rugged aluminum cabinet 3.4” 
W X 3.8” H X 1” D. Two ZIF TEST SOCKETS are provided for the 1C under 
test. The unit is powered by a 110 VAC to 9 VDC @ 300 mA adaptor which 
Is included. The DT-90 Is sold in KIT FORM with complete assembly 
Instructions or FACTORY ASSEMBLED, calibrated and tested. 

MODEL DT-90-CK MODEL DT-90 

^0095*^'* ^ "H O 0® Factory 

''^Ow Form Assembled 


STARTEK INTERNATIONAL, INC. 

398 NE 38TH ST., FORT LAUDERDALE, FL 33334 
PHONE: (305) 561-2211 FAX: (305) 561-9133 


TOLL FREE ORDER LINE 

800-638-8050 

FOR INFO PLEASE CALL (305) 561-2211 


ORDERS TO US & CANADA 
ADD 5% S/H ($4 Min., $10 Max.) 

FL RES. ADD SALES TAX, COD $3.50 


AUGUST 1991 




POPULAR ELECTRONICS 


SPECIALS 


LIMITED QUANTITIES 


CABLE CONVERTERS 


SIGMA 


SIGMA 550-86 CHANNEL ^ 99.95 


EACH 


TOP CHANNEL ROLLOVER, 
LAST CHANNEL MEMORY, 
PARENTAL LOCKOUT, 
FAVORITE CHANNEL, SURGE 
PROTECTION, 4 db AMP, 
DECODER COMPATIBLE, 

1 YEAR WARRANTY. 


$ 79.95 

$ 75.00 

$ 67.50 

$ 65.00 


EACH 5 LOT 

EACH 10 LOT 

EACH 20 LOT 

EACH 50 LOT 


VIEWSTAR IS HERE 

MXC-2520-525 MHZ remote volume 
remote volume control 

Audio/video Baseband $129.95 ea. 
Output, decoder loop $109.00 5 lot 
Parental Lockout $100.00 10 lot 

Favorite channel $95.00 ea. 20 lot 
Remote Fine tuning 


NEW ‘‘North Coast” 


‘Excel’ 66 channel remote $109.95 ea. 
Fine tune remote, 

60 min. Sleep timer 
Display dimmer. 

Favorite channel 
Parental Lockout, 

HRC/STD Remote $75.00 20 lot 
Selectable Twinline A/B Select Optional 


$89.95 5 lot 
$79.95 10 lot 


UNITED ELECTRONIC SUPPLY 

P.O. BOX 1206-PE, ELGIN, IL 60121 

(708) 697-0600 
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VM;-!' 


^lltek ^on^uter 

COMPUTERS » PRINTERS » COMPONENTS 

COMPLETE SYSTEM SPECIALS 


AT 486 


AT 386 


AT 386 

25 MHz 


33 MHz W/64K Cache 


25 MHz 

100 Meg HD 


80 Meg HD 


80 Meg HD 

S VGA Monitor 


S VGA Monitor 


SVGA 

«2600 


^1975 


^1770 


AT 386SX 

16 MHz 
40 Meg HD 
Mono Monitor 

^1035 


SYSTEMS INCLUDE 

1 Megabyte RAM • KEYTRONICS 101 Keyboard 
1:1 Hard Floppy Controller •AT Case w/Power Supply 
2 Serial/1 Parallel Card 
TEAC 1.2 and 1.4 Floppy Drive 
Monitor (14" S VGA/12" Mono) 

Video Controller (512K RAM on VGA) 


AT 286 

12 MHz 
40 Meg HD 
Mono Monitor 

^785 


HARD DRIVES 


Western Digital 28MS (IDE) 


VIDEO CARDS 

Paradise OEM 512K ... 

Genoa 6400 512K 

Tseng Lab OEM 1MB . 
Orchid Pro Designer I 

MOTHERBOARDS 


XT to AT Upgrades 
Repairs & Installations 
Full One Year Warranty 
30-day Money Back Guarantee 


.*290 

MONITORS 

MITSUBISHI 


.*225 

14" 1381 Diamond Scan 

*499 

.*370 

CTX 


*430 

14" S VGA 1024x768 .28DP 

*360 


14" VGA 640x480 .28DP 

^335 

*105 

*135 

*125 

*260 

SAMSUNG 

12" Amber Mono Monitor 

*79 

14" VGA Monitor 

*317 

MISCELLANEOUS 

1.2 TEAC Eloppy 

*69 


1 .44 TEAC Floppy 

*69 

*840 

360KTEAC Floppy 

*63 

*600 

AT I/O 2s/lp/lg 

*25 

*360 

2400 Baud Modem 

*65 

*110 

Dexxa Mouse 

«35 


Logitech Mouse C-9 

*69 


Other items available. 

Call for pricing information. 

Limited Quantities 




if 

> "*■ ' I- ^ ^ 


i * ‘ 

i*i 

■SBI 


ipilill 

plpiiiisiii 

ill^S 

aii^ 


L 



359 W. El Camino Real 
Mt. View, CA 94040 


'mi 




M-F 10-6:30 
Sat. 10-4:00 


Call Tim Gillies, 
or Richard Jackson 

1 - 800 - 745-8984 
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POPULAR ELECTRONICS 


BE AN FCC LICENSED IeCHnTcIa'n! 


No costly school. No commuting 
to class. The Original Home-Study 
course prepares you for the 
"FCC Commercial Radiotelephone 
License." This valuable license is 
your "ticket" to thousands of 
exciting jobs in Communications 
and Radio-T\4 Microwave, Com- 
puters, Radar, Avionics and more! 
You don't need a college degree to 
qualify, but you do need an 
FCC License. 



Learn at home in your spare time. 


EARN 

UP TO 

*30 

an hour 
and more 


NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL! 


This proven course is easy, fast and 
low cost! GUARANTEED PASS - 
You get your FCC License or money 
refunded. Send for FREE details. 

MAIL COUPON TODAY! 


icommdnD productions 


I FCC LICENSE TRAINING, Dept. 110 
I P.O. Box 2824, San Francisco, CA 94126 


I Name. 

I 


Address _ 


_State . 


.Zip. 


zi 


Employers 

Willing workers available 
now at as little as Vi 
your usual cost. 

This is your chance 
to get help you’ve 
needed, but thought you 
couldn’t afford. 

No business too large 
or too small. Call your 
private industry council 
or write National 
Alliance of Business, 
P.O. Box 7207, 
Washington, D.C. 20044 


APubKcSetvioeof 
This Publication 



MINIATURE POWER 
TRANSFORMERS 

Miniature printed circuit type transformers for small 
projects requiring less than 1/3 of a watt of power. A small 
foot print requiring a little more than one square inch of 
board space and about one inch tall. Perfect for one or two 
op-amp circuits or small digital projects. Perfect for the aH- 
in-one type projects. 

1'1.0-H H*^0L38 


-*1 


TWO ROWS ARE .500 APART 

PINS ARE 200 FROM CENTER TO CENTER 

PUCED IN THE CENTER Of THE UNIT. 


MPT-5 

MPT-12 

MPT.24 

MPT.D6 

MPT.D9 


6-0-6 

9-0-9 


MPT-012 12-0-12 

MPT-DIS 15-0-15 


24 S10.00Se.33S7.34S6.90 
10 10.50 8.42 7.71 7.25 

5 10.75 8.95 7.89 7.42 

10 10.50 8.42 7.71 7.25 

6.7 10.75 8.95 7.89 7.42 

6 10.75 8.95 7.89 7.42 

4 11.00 9.16 8.07 7.59 


m 


ALUMINUM RACK AND CHASSIS BOXES 



FEATURES; 

• DESIGNED FOR FOR SMALL LOT PRODUCTION 

• EASY TO FABRICATE (DRILL OR PUNCH HOLES) 

• SHIPPED UNASSEMBLED (FLAT) 

• ALL MAIN PANELS ARE FLAT FOR EASY 

FABRICATION 

• FRONT AND REAR PANELS ARE CLEAR BRUSH 

ANODIZED, TOP AND BOTTOM PANELS ARE 
BLACK BRUSH ANODIZED, END PANELS ARE 
BLACK ANODIZED. 


CHASSIS BOXES 


MODEL W D 


MC-1A 

MC-2A 

MC-3A 

MC-4A 

MC-5A 

MC-6A 

MC-7A 

MC-8A 

MC-9A 


Jimensions shown in 

W- Width, D- Depth, 


BLANK PANELS 


MODEL DESCRIPTION PRICE 


1 RPB 
2RPB 
3RPB 
4RPB 


1.75 X 19 
3.50 X 19 
5.25 X 19 
7.00 X 19 


RACK BOXES 


nches. 

■Height 


1/8* Aluminum black anodized. 
Dimensions shown in inches. 
(Not Shown) 


MCD lg L I 


1RU5 

1RU7 

1RU10 

2RU5 

2RU7 

2RU10 

3RU5 

3RU7 

3RU10 


$29.40 

31.50 

33.60 

31.50 

33.60 

35.70 

39.90 

42.00 

44.10 



SESCOM INC. 2100 WARD DRIVE HENDERSON, NV., 89015-4249 U.S.A. 

"■''R ORDERS ONLY) 702-565-3400 (TECHNICAL HELP) F * 

THE FACTORY. ON PREPAID ORDERS SHIPPED UPS 
SECOND DAY AIR $10.00, NEXT OAY AIR $20.00 


WE ALSO ACCEPT VISA AND MASTERCARD. 
CAU FOR COMPLETE CATALOG AND 
ENGINEERING DIMENSIONS. WE ALSO STOCK 
CHASSIS PUNCHES AND INSTANT LETTERING. 
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■ 60dB display dynamic range 

■ 40dB spurious rejection 

■ 60 uv sensit, ±2dB flatness 

■ 1 KVDC, 1 V @ 1 00 MHz max input 
as isolated by 1 0pF 

■ ±7%hor frequency linearity 


107 SPECTRUM PROBE 


converts your scope into a 

100MHz spectrum analyzer 

$249 dealers wanted 

30 Day refund VISA/MC 

Specifications & app. ideas 

Smith Design 1324 Harris 
Dresher, PA 19025 (215) 643-6340 


P.E. Market Center Classified 


ANTIQUE ELECTRONICS 


RADIO TUBES, parts. Illustrated flyer $1.00 cash, 
check (refundable). Diers, 4276-MCI North 50th 
Street, Milwaukee, Wl 53216-1313. 


REPAIRS-SERVICES 


REDUCE YOUR MORTGAGE NOW! CUT 10 to 15 

years off your mortgage and pay up to 1/3 the inter- 
est. No refinancing, no points, no requalifying. 100% 
guaranteed. Call BI-WEEKLY “MAGIC,” Inc., for 
your free computer analysis. (516) 544-4509. 



TEST EQUIPMENT 

TEST EQUIPMENT —the best prices on scopes, 
meters, generators, counters and soldering 
equipment. Many items too numerous to list. 
FREE CATALOG. Applied Electronic Research, 
Inc., Ft. Lauderdale, FL 33314. (305) 987-9785. 

APEX INDUSTRIAL screwdriving bits. Don’t wait to 
try one! Satisfaction guaranteed. Free catalog. 
Shockey’s, Box 24042-PE, Dayton, OH 
45424-0042. (513) 236-2983. 


PLANS-KITS-SCHEMATICS 


BUILD OR buy assembled, four digit SWR & power 
meter, with alarm & set points. Plans available. Free 
information. Rupp Electronics, 5403 West- 
breeze. Fort Wayne, IN 46804. (219) 432-3049 . 

PASSIVE DEVICE sends VCR signals over existing 
tel^hone wires in home. How-to guide, $19.95, 
JZO RESEARCH, Box 28131, Minneapolis, MN 
55428. 


COMPUTER HARDWARE 


INTERESTED IN BUYING/SELLING NEW OR 
USED COMPUTER/OFFICE EQUIPMENT? Com- 
piling newsletter for individuals and/or companies 
wishing to advertise, for sale or purchase, new or 
used computer and office equipment. Minimal sub- 
scription fee entitles subscribers to one ad per is- 
sue. (For business or display ads, a small ad fee 
applies.) Mailed monthly to subscribers. For infor- 
mation, call or write: Computer Network, PC 0418, 
Winfield, IL 60190-0418. (708) 668-2041. 

SUPER LOW prices on computers, mother- 
boards, hard and floppy drives, add-on cards, 
and memory chips. Many items too numerous to 
list! FREE CATALOG. Applied Electronic Re- 
search, Inc., Ft. Lauderdale, FL 33314. (305) 
987-9785. 


BUY BONDS 
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13406 Saticoy Street North Hollywood, CA 91605-3475 

(818) 787-3334 (800) 235-6222 FAX (818) 787-4732 

"A 

(Call for free catalog.) '^astercardj 


CIRCLE 27 ON FREE INFORMATION CARD 


HEWLEH PACKARD 8640-OPT 323 
SOLID STATE SIGNAL GENERATOR 


(w/o synchronizer) Frequency range: 450 
KHz to 512 MHz, to 1100 Mhz with e>rternal 
frequency doubler option (not supplied). 
Ten Frequency bands in octave increments 
from 500 KHz; band 11 for doubler use. Ac- 
curacy: 6 digit LED read out. Stability: < 
1000 ppm. Output power: —145 dBm to 4-10 
dBm (0.013 V to 2 V) into 50 H. Level flatness 
is < 4-0.5 dB from 0.5 to 512 MHz. Imped- 
ance is 50 fl, VSWR < 2.0 on 2 V and 1 V 
range < 1.3 on other ranges >. Spectral 
Purity: Harmonics at 1 V outpt > 35 dB be- 
low fundamental of 0.5 to 128 Mhz; > 30 dB 
below fundamental of 128 to 512 MHz. Mod- 
ulation: Internal AM, FM and PM, external 
AM, FM, and PM. Pulse frequency: 0.05 to 5 
KHz. General: Power Requirements: 100, 
120, 220, 240 V, 48 hz to 420 hz, 2 amps. 
Note: OPT 323 built to military specifica- 
tions. Ruggedized performance for better 
operation under severe environment. Size: 
6" (H) X 19" (W) X 13y4" (D). Wt. 60 lbs. 
Includes ruggedized case and manual. 

Current Hewlett Packard Price $12,050.00 


LR. 

TANK 

PERSISCOPE 


Price: $200.00 


Type M-24. Rugged 
military construc- 
tion. Contains two 
independent in- 
frared image con- 
verter tubes plus 
correction lenses, 
prisms, and eyepieces. The binocular view- 
ing system Is directly connected to a prism- 
type periscope. The image tubes have dy- 
namic focus provided by a built-in adjusta- 
ble voltage divider. This unit requires 10 to 
15 KV at low current for operation. Unable 
to supply power supply. (Dimensions: 18" 
high X 9" wide x 4Vi" thick. Weight 17 lbs.) 
Stock #OP 9001 
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A.C. POWER SUPPLY 
STACO MODEL E1010VA 


TECKTRONIC 549 OSCILLOSCOPE 
CHARAaERISTIC SUMMARY 


This unit has been designed and con- 
structed for rigorous industrial, classroom 
or laboratory applications. These power 
supplies are brand new. Current list price 
$750.00. Specifications: Input: 120 VAC 
50/60 HZ. Output: 0-120 VAC 10 amps. In- 
cludes manual with schematics. Features: 
Ammeter, voltmeter, convenience outlet, 
power indicator and circuit breaker. Dimen- 
sion: 10"xl5"x6". Weight: 22 lbs. 


AN/USM-117 TRANSISTORIZED 
DC-6 MHz OSCILLOSCOPE 


Price: $150.00 


Solid-state portable oscilloscope 
for general purpose use where re- 
liability is required under adverse 
conditions. Uses plug-in ampli- 
fiers. Specifications: CRT Size: TVz" 
X 2" - Vertical Bandwidth: DC-6 
MHc - Sweep Ranges: 19 in 1-2-5-10 
sequences from .1 microsecond 
div. to 1 sec. - Horizontal Band- 
width: DC-500 Hz - Rise time: .7 
microsecond, maximum - Power 
Input: 115V/50 - 1000 Hz/1 Ph - Di- 
mensions: 8" X 9y4\Vx18y2"D (in- 
cluding front cover) - Weight: 23 
lbs. complete. 


Day Unconditional Guarantee 


Price: $500.00 


HORIZONTAL 

CALIBRATED TIME BASE— 0.1 us/cm to 5 s/cm. 

X5 MAGNIFIER — Extends time base to 20 ns/cm. 
DELAY RANGE— 2 us to 10s. 

EXTERNAL INPUT— 0.2 V/cm, DC to 350kHz. 

STORAGE CRT 
DISPLAY AREA— 6x10 cm. 

SPLIT SCREEN STORAGE — Store on either upper or 
lower half of screen with non-storage on other 
half; store on entire screen; or non-store or entire 
screen. 

LOCATE ZONE — Locate button permits vertical po- 
sition finding. 

VIEWING TIME— Up to one hour. 

ERASE TIME — ^150ms maximum. 

WRITING TIME — ^150 ms maximum. 

PHOSPHOR— PI 


Price: $595.00 


Oscilloscope: Mil Spec AN/USM-281C, 8 x 
10 CM display, 100 mHz response which ac- 
cepts standard 70(X) series Plug-Ins. Vertical 
Plug-In: 2 ea. 7A15 (AM-6565), frequency 
BW 75 mHz, maximum sensitivity 5mV/DIV. 
Horizontal Plug-In: 1 ea. 7B53 (TD-1085), 
triggering to 100 mHz, minimum, sweep- 
time 50 NS/DIV, has delayed sweep capacity. 


TEKTRONIX 454 


Price: 


Oscilloscope: Dual trace, dual time base. Band- 
width: DC to 150 MHz from 20 mv/div, DC to 100 
MHz at 10 mv/div, DC to 50 MHz at 5 mv/div. Time- 
base: 05 us/div to 5sec/div. Impendance: 1 Mohm, 
20 pfs. Display: 6x10 cm. Sweep Delay: 1 us to 50 
sec. X-Y Operation: 5mv/div to lOv/div. DC to 2 
Mhz. Dimensions: 7-1/4" (H) x 12-1/2" (W) x 
20-1/2"(D). Weight: 29-1/4 lbs. Power: 115 V 60 Hz at 
125 watts. 
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POPULAR ELECTRONICS 


LEARN THE SECRETS OF HOW TO FIX 
ELECTRONIC EQUIPMENT FASTER ON OUR 

REPAIR TECHNIQUES ON VIDEOTAPE 

YOUR SATISFACTION GUARANTEED 

Learn our techniques and make more money repairing electronic 
equipment. These tapes are packed with much practical information 
that will save enough of your valuable time to quickly pay for the tapes. 

Learn from an expert what falls, why it fails, how to find it faster, and 
how to fix it faster. 

Much of this information is available nowhere else. 

These tapes start at the beginning for beginners, but cover each 
subject so thoroughly that even old pros will learn valuable new 
techniques and skills. 

The material in these video tapes is the same material that we have 
presented In classes that have been taught for the local college, busi- 
nesses, and industrial maintenance departments. You will find very 
little of the information presented on most of these tapes in textbooks 
or in any courses that you have taken elsewhere. Most of the material 
is original. We show what fails, all of the ways that the various com- 
ponents fail, how to recognize the failures, and how to test and locate 
the failures. We also show how to repair and make improvements 
where appropriate to give a reliable repair. 

Send payment with order and we will pay shipping. Order any five 
tapes or more and get 5% discount, order any 10. or more tapes and 
get a 10% discount, order any 15 tapes or more and get a 15% dis- 
count. ORDER NOW! 

How to use a Voltmeter (1 hr. 51 min.) $39.95 

How to use a logic probe and logic pulser $39.95 

Ali about resistors and their failure modes (1 hr.) $39.95 

All about capacitors and their failure modes (1 hr. 28 min.) $39.95 

All about inductors and their failure modes, Part I. Includes 

inductors, transformers, flybacks, pinball coils, solenoids $39.95 

All about inductors and their failure modes. Part II. Includes 

magnetic clutches, relays of all types, other devices (58 min.) $39.95 

Ali about diodes and their failure modes. Includes rectifiers, 

SCR’s, Zeners, triacs, LED’s (55 min.) $39.95 

Ail about transistor failure modes (56 min.) $39.95 

How to solder like a pro — with lots of time saving circuit board 
repair techniques, including some of the fastest ways to 

change IC’s you ever saw (1 hr. 30 min.) $39.95 

All about electrical contacts, connectors, connections and their 
failure modes, common and uncommon problems, symptoms, 

good cures $39.95 

How to use the oscilloscope (to track down digital failures) $39.95 

How to read schematics and use them for troubieshooting. Part I. 

Covers monitors, how to find monitor problems with wiring 
diagrams, gives symptoms, where to look, covers both raster 

scan and X-Y monitors (56 min.) $39.95 

How to troubleshoot digital integrated circuits — includes micro- 
processors, what goes wrong and how to find it, how to use the 

best literature on IC’s and where to get it (1 hr. 45 min.) $39.95 

How to select and hire the best eiectronic technician. It takes 
one to know one, and believe us, they are not all created 
equally excellent. This tape will save management and you 

a lot of grief if it keeps them from hiring a dud $39.95 

The best money making ideas I know. (For anyone contemplating 
getting into the amusement or arcade business - Shows how 

to do it right the first time.) (56 min.) $39.95 

Videogame Repairs (for arcade games). (36 min.) $39.95 

Pinball Repairs (for arcade games). (44 min.) $39.95 

Videogame monitor repairs and adjustments 
(for arcade games). (31 min.) $39.95 

OUR NEWEST TAPES 

Job opportunities and money making opportunities 

in eiectronics. (45 min.) $39.95 

Pinball Theory (for arcade games). (1 hr. 29 min.) $39.95 

Videogame Theory (for arcade games). (1 hr. 12 min.) $39.95 

Troubleshooting and locating component failures. (1 hr. 10 min.) $39.95 

Power Supplies — Linear and Switching. (42 min.) $39.95 


VIDEO REPAIR SCHOOL 

(601 ) 287-1 594 


P. O. BOX 81 3- RE 
SELMER, TN 38375 
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Toner Cartridge Recharge 


Kits— Supplies— Service 

Everything you need to recharge toner 
cartridges used with Canon based laser 
printers and personal copiers. 

Use with HP: LaserJet, LaserJet Series II, IID, III 
Apple: LaserWriter, LaserWriter IINT,IINTX, QMS: 

Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,ll, Cordata: LP-300X, etc. 
With our KUsS^pplies— Service you can start your own profitable 
recharge business or just recharge your own cartridges. 

Model Recharge Kits/Supplies Dealers Please Call 



TR-300 Recharge Kit for CX type laser printer engines. $21.95 

TR-302 Recharge Kit for SX t^ laser printer engines. $26.30 

TR-304 Recharge Kit for HP IIP (LPB4) laser printer. $21.95 

TR-325 Recharge Kit for PC-10/12/14/20/24/25 copier. $25.50 

TR-370 Recharge Kit for Sharp Z-50/55/70 copier. $34.95 

4080 Replacement Toner Kit for Ricoh 4080 laser. $35.95ea/6 

6000 Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/6 

9710 200 grms of high quality black toner for CX. $9.95ea/12 

9730 250 grms of high quality black toner for SX. $12.50€a/12 

8011-Blue/Br 200 grms of Blue/Brown toner for CX & SX.$22.95ea/12 
8057 150 grms of high quality black toner for PC $10.95ea/12 

Felt-CX,SX replacement treated felt for all models. $0.90ea/12 
SS-CX,SX seal strips for sealing in toner for reshipping $0.85ea/12 
DPP Drum Padding Powder (pixie dust) $12.95 

FverDrum'™ OPC drum life extender agent. 40 + applications $41.95 
C2094 3M Toner Vacuum with attachments. $199.95 

Instructions Available Free to Customers! 

Call 800-221-3516 ask for our catalog. 





Ctienesko Products, Inc. 

62 N. Coleman Hd., Cenlereach, NY 11720 
Calk $16-736-7877, Fax! S16-732-46$0 


NOW 

YOU CAN “SEE" 

INVISIBLE FIELDS 
AND AVOID THEM 

Most homes and offices 
have hot spots with strong 
artificial electro-magnetic 
fields, where chronic 
exposure may cause - 
mental or physical problems. Even the ERA names these 
fields as suspected carcinogens. You can reduce your 
risk by avoiding these high-field areas. 

The TriFMtf** meter detects far more of these fields than any other 
electromagnetic pollution meter. It’s the only one that independently 
reads AC electric fields, AC magnetic fields, andradio/microwaves. It also 
reads field strengths in all directions simuitaneousiy. Every other meter 
that sells for under $1 00 reads only magnetic and only in one direction — 
they can entirely miss a magnetic field unless pointed correctly and are 
blind to radio/microwaves and electric fields , both of which cause biological 
effects. 

The TiiFielrP* meter reads all three types of fields numerically and with 
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effect on 
the body. Thresholds are based on epidemiological and laboratory 
studies. (While no absoiute hazard thresholds have been established, 
reduction of relative exposure is prudent.) 

The TriFielrP* meter comes ready-to-use with battery, instructions, and 
one-year limited warranty. The cost is $100 postpaid. 

AlphaLab / 1272 E. Alameda Avenue / SLC, UT 84102 
For literature and information, call (503) 621-9701 
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KITS 
DESIGNED 
AND MADE 
INU.SJL 



THE ELECTRONIC GOLDMINE 

MINIMUM ORDER: $10.00 plus $3.50 Shipping and Handling 
^ We accept MasterCard, Visa and Money Orders ^ 

Call or send for our free catalog! 


/ 


y 




P.O BOX 5408, Scottsdale, AZ 85261 

PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-9495 


EPROM BOARD 

Contains 4 ICs 
(2732AC)C, EPROM. 
D8035LC, 7406N and 
74LS373N) plus ciystal. 

I capacitors and resistors. 
G937 $2.00 


MOUSE f 

head Contains 3 snwtches, 2 
optical encoders, an 1C, 
a large metal 
ball and other 
misc. parts. 

0891 ^ 11 .^ $ 2.00 


SPECIALS 



f PIEZO FAN 

This fan operates on 1107/ 
GOHz AC and delivers about 7 
cubic l/min air flow. Use 
for cooling computers, 
equipment, etc. 

G756 $9.00 


AUDIO AMP 

Small audio amplifier 
creates good volume 
and tone vto 
connected to a crystal or 
oeramb cartridge. Operates from 9V to 
12VDC voltage. g884 $1.25 


G593 


9VDC ADi 

'Converts standard 120VAC to 
a filtered 9VDC for 
powering anything 
that requires a 
0)97 battery. 
$1.95 


INVERTER 
TRANSFORMER 

Converts 97 or 12 7DC to 
over 2507 when used with a 555 1C 
circuit (schematic included). Great for 
portable strobes, black light tubes, ete. 

G993 $1.75 


BOX OF errs 


Box of 50. size #66 (.034) solid carbide 
drill bits that have been resharpened. 
Perfect for drilling holes in PC boards. 

G868 $25.00 


FIBER OPTIC STRANDS 


Small diameter unjacketed fiber optic 
strands. Perfect for thousands of 
applications. G755 5/$1.00 


18VAC ADAPTER 

I Super power AC 
ad^ter puts out 
187AC at over 2 
amps. Please include I 
extra shipping. 

G904 $2.00' 

{filtered BIACKUGHT 

TUBE 


6", Type FL-4BLB black light tube 
produces U7 light in the long wave 
region. Filters out most visible light. 

G882 $7.95 



INFRARED 

EMITTER/DETECTORS 

Brand new prime assembly 
with 4 gold case sensitive 
detectors and 4 gold case^ 
sensitive emitters. 

G911 $1.00 

[MYSTERIOUS VOLTAGE 

REGULATOR 

No Specs available, but 
marked 660570. T0220 case. 

May be an adjustable voltage 
regulator. 

G867 20/$1.00 


TELEPHONE SPEAKER 


Small metal case phone 
4speaker element features 
^his^ quality sound 
response. SizB:1.25" x .4"! 



G909 
JOYSTICK 


High quality precision 
heavy duty joystick with 
4 S(%r levB switches. 
Size: 3.5" X 3* X 555". 

G994 $5.00 



CCXL OF SCXDER 

6 foot coil of ultra 
thin diameter, low 
melting temperature, 

60% tin. 40% lead 
solder for PC work. 

H1201 89< 



ASSORTMENT 



INSANITY AlARM KIT 


ELECTRONIC PROJECT KITS 


o 


Set this 
kit in an 




incon- 

'"spicuous place 
“^with light shining on 
^it and it remains perfectly 
^silent, however, as soon as the 
I light is turned off the kit emits a high pitched 
irritating tone! When they turn the light on again to 
look for the cuipri it ke^ silent again! Operates 
I from 97 battery (not included). Size of board: 2.9" 
|x18". C6240 $6.98 

INFRARED DETECTOR KTT 

I Great for testing 
and verification of 
infrared output. 

Uses sensitive 
sensor and 
electronic circuitry 
to respond to ail types of inirared T7, 7CR. etc. 
remote controllers and LEDs producing sound 
and lighting a bright red LED. 97 battery (not - 
included). Size of board: 2.5" x 1.4". Complete 
I with all parts. PC board and instructions. 
C6441 $5.95 



SOJDBUSTER KTT 



The Scudbuster kit is an exciting game of skill for 2 players. 
One player launches his "SCUD" missile and LEDS show is 
progress. The other player launches his "Patriot" to knock out 
the "SCUCT. If the the "Patriot" misses, the "SCUD" scores a 
direct hit and sounds a buzzer. However, if the launch timing 
is good, the "t^iot" knocks out the "SCUD^ and a colorful 
"ALL CLEAR" lights up on the American Flag. This fun game 
kit features 22 L£DS. relay, variable speed controls and 4 ICs. 
Kit is complete with all p^ and PC board with picture as 
shown. R^uires one 97 battery (not included). Size of 
board: 10.75" x 425". C6456 $29.95 


Kits are complete with all parts; 
PC board and instructions. 


SEND FOR OUR FREE CATALOQ 
FEATURINQ OUR COUPLEJE UNE OF lOTS. 


Two seperate high power amjs on one PC board 
put out an incredible 20 wads RMS each. Features 
low distortion circuitry. Great stereo booster amp 
for your car sound system. Use with any speakers 
capable of handling at least 20 watts. Oper^on 
127DC. Size of board: 6"x225". 

C6442 $19.95 


Different colors and case 
styles. Great way to stock up! 

G938 20/$2.00 

wrw 


STEREO AMP KTT 



AlARM KIT 

Universal type 
burglar al^ kit 
has on 
board horn 
and red LED 
"DN" indicator. 

Can be used with 
normally closed and/or nor- 
mally open loops allowing several areas to be 
protected by this one kit. (Switches not included.) 
Size of board. 3.6* X 25*. operates from 67DC 
(not included). C6280 $8.75 



FAST SERVICE-FAIR PRICES! 
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POPULAR ELECTRONICS 


mnftK V- voun rmpuficr sourcci 

A indicates the level of difficulty in the assembling of our Products. 



MODEL 

LG-1273 

LG-1684 

LG-1924 

LG-1925 

H-xW* X D* MATCHING 

3' 12" 7* TA-2800 TA-377A TA-2200 

PRICE 
$ 22.85 

4’ 16‘ 8’ TA-323A TA-377A TA-2200 . 

. 27.50 

4* 19* ll'/i TA-802.TA-1500.TA120MK2.TA-800MK2.TA-1000A 

5' 19’ 11 'A TA-477. TA-800MK2.TA-1500.TA-1000A. TA-3600 

. 32.80 
.35.80 

LG-1983 

2%* 19' 8* tA-377A. TA-2800. TA-2200, TA-120MK 2 

. 29.25 




MODEL 

001 

002 

DESCRIPTION MATCHING 

28V X 2 6A to 30V x 2 6A TA-800 MK2. TA-802. TA-820A. TA-IOOOA, TA-1500 ... 
36V X 2 3A TR-503. TA-323A. TA-400. TA-300. TA-377A 

PRICE 
... $ 27.00 
22.00 


003 

004 

005 

006 
007 


40VX2 6A 
24V X 2 6A 
26V X 2 3A 
18VX2 5A 
53VX2 8A 


TA-477 

TA-120 MK 2 .. 
TR-355B 
TR-355A 
TA-3600 


28.00 

22.00 

16.00 

15.50 

43.00 


MODEL 

TY-23B 

TY-25 

TY-35 

TY-36 

TY-38 

TY-41MKV 

TY-42 

TY-43 

TY-45 

TY-47 

lO.OOOu/f 


DESCRIPTION 

3 Channel Color Light Controller ★ 

Stereo Loudspeaker Protector ▲ 

FM Wireless Microphone A 

AC/DC Quartz Digital Clock A 

Sound / Touch Control Switch A 

Infrared Remote Control Unit (w/Case) AAA .. 
Bar / Dot Level Meter AA 
3^! Digital Panel Meter A 

20 Steps Bar / Dot Audio Level Display AA 

Superior Electronic Roulette AA . 


80 V Capacitor (Suggested for TA-3600. TA-477. TA-1000A & TA-802) .. 




TR-355A 0-1 5V 5A Regulated DC Power Supply (no case & x'former) A .. 

TR-355B 0-30V 3A Regulated DC Power Supply (no case & x’former) A .. 

TR-503 0-50V 3A Regulated DC Power Supply (no case & x'former) A i 


SM-43 3^ Multi-Functional Led D.P.M. (w/ABS plastic case)AA. . 

SM-48 4'/5! Hi-Precision D.P.M.AAA 

SM-48A 4>^ Hi-Precision D.P.M. (w/ABS plastic case)AAA 

SM-49 314! Multi-Functional LCD D.M.P. (w/Hold Function)AA .... 

SM-100 150MC Digital Frequency Counter AAA . 

FC-1000A 1 GHz Frequency Counter ★ 


$ 

$65.00 

...14.85 

20.85 

11.25 


19.00 

26.20 

12.00 

15.50 

22.00 

35.00 

24.15 

33.81 

29.00 

38.00 

38.45 

46.14 

....19.46 

27.24 


23.00 

$15.65 

$21.76 

15.65 

21.76 

16.75 

23.65 

.$34.50 

$43.00 

38.00 

48.00 

41.20 

52.00 

36.00 

44.50 

79.00 

90.00 


179.00 


□ PLEASE SEND ME A COPY OF YOUR CATALOG 


NAME 


ADDRESS 


CITY 


STATE 


ZIP 


AARRK V €L€CTRONICS, INC. | 

8019 E. Slauson Ave. Montebello. CA 90640 




IN CA 1-300-5Z1 MARK 
► OUtSlOF CA 1-800 423 FIVE (order ontyi 
OROFR BY ( AX (2131 888-6868 
CATALOG 8 iNFORrAAIION i213| 888 8988 
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AAuscle Wires^*^ are amazing nickehitanium alloy filaments that 
actually contract in length when powered. Learn all about them 
in our took "Working with Shape Memory Wires" — over 90 
pages of history, methods, devices, circuits, and 1 4 projects. 


Plus, receive our new AAuscle 
Wire Sample Kit which 
includes 20 cm each of 50, 
100 and 150 pm diameter 
Flexinol wires, and 20 cm of 
1 50 pm BioMetal wire. 


50 pm 50 mA 35 g 
1 00 pm 1 80 mA 1 50 g 
150 pm 400 mA 330 g 

^ Varies with local cooling conditions. 



Create motion in robotics, 
model railroads electronics, 
rocketry, magic illusions, radio 
controlliM vehicles, science 
fair projects, movie effects 
and hundreds of other unique ^ 

and exciting devices. order, ^^0 

NEW! To rocthro yoor FREE copy off oor lotost flyor fiSf coll oor 

24 hour Info HotlW: 415-351-5367 

Or 4owiloo<l oor flyor mi otkor 4oto 4roct to yoor cooipotor vio oor 

On-lino Info BBS: 415-351-5410 

(1200/2400 bwiltOr 1) 



Mondo»tronic$, Inc. 

2476 Vurna Court 

San Luandro, CA 94577 

415-351-5930 (main number) 
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Free 


Programs! ! ! 

Free Disks! 1! 


Our CaUlogt Contain Ovar 3000 Surplus Elsctronlea Itsmal Ovsr 800 
Shartwars Disk Programs A Ovsr 180 RtnUI Disk Programs. Plus Spsclal 
yidso Cassstts Tapta For Rent Wo Alto Print Circulars, Envslopst + Disk 
Ubsis. Ws Rsnil Ussr Prlntsr Tonsr Cartrldgst And Psrtonal Coplsr 
Tonsr CsrtrldgssL Ws Duplleats Disks And Havs Possibly Tho Lowsat 
••wl? Country. Ws Havs Spsclals Of Ths Month And QIvs You Frss 
Gifts With ^1 Ordsrs, Largs Or Smalll You Will Qst Our RsnUI Disk 
Catalog A Sharswars Dlak Catalog In Both Hard Print A 360k Disk Plus An 
IBM CompaUbls UUIIty, Gams Or Buslnsss Program. (You Chooas 
Catsgory, Ws Chooss Program) + Our Surplus UsUngs On Anothsr 360k 
Disk Frsslll. Just Sand Ths Shipping C^itrgs Of $2.00 Which Is 
Rsfundabisl Plsass Add An Additional 60 CtnU For 720K Disk. 


BEACH RADIO P.O. BOX 548 
BOSTON. MA. 02112-0548 
Department- R.E.D. 


AREA REPRESENTATIVES 
AND STATE COORDINATORS 


OPEN DOOR Student Exchange, a not-for-profit 
international student exchange organization since 
1964. seeks Area Representatives and State Coordi- 
nators to promote our programs, recruit host families 
and counsel foreign students. Interest in international 
education and/or exchange students, and strong 
communication and interpersonal skills are required. 


For more information about our organization, spe- 
cific assignments available in your area, and 
our expense/compensation packages, please call: 
1-800-366-OPEN (6736). 

OPEN 

250 Fulton Street DOOR 

P.O. Box 71 STUDENT 

Hempstead. NY 11551 EXCHANGE 
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AMAZING 


ELECTRONIC 
PRODUCTS and KITS 



100,000 VOLT STUN GUN INTIMIDATOR^ 

Construct your own high energy 
personal protection unit. 

• Intimidating effect up to 20 feet away^ 

• Research into muscle building 

STG2K Kit & Plans ';^Pr:.$69.50 

STG20 Assembled tested . / !,^0^...$129.5O 

Miniature FM WIRELESS MIKE (3 Mi) 

Construct a device that transmits 
sound to your FM radio, over 
considerable distances 
(up to 3 miles) 

• Be a neighborhood disc jockey 

• Monitor children/invalids 

• Build a security system 

FMV1 Plans $6.00 

FMV1K Kit & Plans $39.50 


Invisible PAIN FIELD GENERATOR 

Shirt pocket sized electronic m 
device produces time varient I I . 
complex shock waves of I |ggi| 
intense directional accoustic I 
energy capable of warding off |[ 
agressive animals, etc. 

IP67 Plans $8.00 

IP67K Kit & Plans $49.50 

IP670 Assembled testesd $74.50 




SEE IN THE DARK VIEWING 

Device uses invisible infra red illumination for seeing in 
total darkness. Excellent application of night vision, 
along with observing lasers and other IR sources. 
Functional unit. Flas many useful applications. 

• Excellent science fair project 

• Featured front cover "Radio Electronics” 

August 1985 

SD5 Plans $10.00 

SD5K Kit & Plans $299.50 

TELEPHONE TRANSMIHER (3 Mi) 

Automatically transmits both sides of a telephone 
conversation to an FM radio. 

• Tunable frequency • Easy to build & use 

• Undetectable on phone • Up to 3 mile range 

• Only transmits when phone is used 

VWPM7 Plans $6.00 

VWPM7K Kit & Plans $39.50 

AUTOMATIC TELEPHONE RECORDER DEVICE 

Automatically records both sides of a telephone 
conversation onto a tape recorder. 

• Requires no power • Easy to use 

• Sub miniature • Extends normal tape time 

TAT3K Kit & Plans $14.50 

TAT30 Assembled $24.50 

ELECTRIC MAN/ION RAY GUN 

Become an electric man! Construct a novel device that 
transforms your body into a walking power source. 

• Energize lights, objects and “other people.” 

• Demonstrate feats of magic and mystery. 

• Enhances “apparent” telekinetic motion. 

EMA1K Kit & Plans $69.50 

I0G3K Kit & Plans (Gun Configuration) $69.50 

SEE IN THE DARK IMAGE 
CONVERTER TUBES 

Full Spec RCA 6032A _ _ 

6032A & System Plans $99.50 




ivvi 


LASER LISTENER 

Hi-tech space age listening device that allows you to 
hear sounds from a source requiring no access. Data 
shows how to use our LLR1 Laser Lite Detector and 
VRL2 Laser Lite Gun described on this sheet. CAUTION 
- this data is for educational science projects only. 
Check local and state laws before implementing. 
Advanced science project. 

LLIS1K Kit & Plans includes LLRI/VRL2 $199.50 

GIANT SOLAR CELL 

Demonstrates free energy from the sun. Shows how to 
make a solar battery capable of doing actual useful work. 
• Includes Plans to a Solar Battery 

SOL1 Giant Solar Cells 4" 2 amps & Plans $7.50 

SOLM1 6” X 12" 14.5V Solar Cell & Motor.. $14.50 






5mw VISIBLE RED LASER DIODE SYSTEM 

All new up to 5mw Highly Visible Red Laser utilizes 
some of our unique circuit tricks that allows switchless 
operation and non contact charging of the internal 
nicad batteries. Shirt pocket sized system proveds up 
to 5mw output and includes collimating lens. Circuitry 
is being featured on front cover of Radio Electronics 
magazine November 1990. This laser is a real 
performer. 

VRL2 Plans $10.00 

VRL2K Kit & Plans (3mw diode) $158.50 

VRL20 Assembled (3mw diode) $249.50 

TABLETOP TESLA COIL 

• Spectacular and Fascinating 

• A real attention getter! 

• Energy passes through windows! 

• Great for science projects, displays, 
stores advertising. 

• Featured in Spring ’84 Special >^| t 

Projects by Radio Electronics 

Highly spectacular device produces visible audible bolts 
of lightning appearing to flash into the air. Cause 
certain materials to burn from within and glow, lights 
bulbs without wires, produces induction fields, St. Elmo 
fire corona. Clearly demonstrates high frequency, high 
voltages yet terminal may be touched by user during 
operation with a metal object. 115VAC operation only. 

BTC3 Plans .....$10.00 

BTC3K Kit & Plans $249.50 

BTC30 Assembled $349.50 

WORLDS SMALLEST TESLA COIL 

Produces 50 to 75,000 volts of 
lightning-like discharges capable of 
generating “plasma in a jar", 

St. Elmo’s Fire, Corona or being 
just an excellent conversation 
piece. Unit contains power control 
and discharge terminal. Excellent 
lab or science project. 

BTC1 Plans $7.00 

BTCIKKIt^ Plans $49.50 

BTC10 Assembled & tested 115 VAC 

powered unit, requires caution $69.50 


ELECTRO MAGNETIC LAUNCHER 

This device clearly 
demonstrates the magnetic 
and mechanical reaction 
produced by the “Lorentz’ 
force. This is the basis of 
present research being done 
on rail and coil guns, 
weapons, or vehicle 
launching. Great research 
and controlled science fair 
project. Propels object to considerable distance using a 
discharge of 160 joules. Caution required, unit operates 
on115VAC. 

EML2K Kit & Plans $69.50 

EML20 Assembled $99.50 





PLASMA FIRE SABER 

Produces the spectacular effect that captured the 
fantasy of millions of movie fans. Visible plasma field is 
controlled by grip pressure & adjusts saber length. 
Active energy field produces weird & bizarre effects 
Excellent for special effects. Available in photon 
blue/neon red/phasor green/starfire purple 

PFS2 Plans $8.00 

PFS2K Kit & Plans $49.50 

PFS20 Assembled $69.50 


DECOR HI LITE NEON 

26" display length. Available in choice of fire red, 
phasor green, photon blue. Operates from 12VDC or 
115V AC. Produces a bizarre strobing effect when light 
is in motion. 

DNE10 Assembled $49.50 


MUSICAL NEON DANCING PLASMA FIRE- 
RHAPSODY IN LITE 

Highly visible plasma length varies with the volume of 
sounds and music. 

• Supplement to home stereo 

• Amusement for bars & entertainment areas 

• Attention getting for point of sales 

• Available in fire red, proton blue or phasor green 

DPL1 Plans $8.00 

DPL1K Kit & Plans $59.50 

DPL10 Assembled $79.50 

- HARD TO FIND PARTS - 

VG20 - High Voltage 20KV Avalanche Diode $3.50 

VG4 - High Voltage Sub Mini 4 KV Avalance Diode $1.50 

.001/15KV - High Voltage .001 AT 15KV Capacitor $3.50 

TUD1 - Special Tunnel Diode & Plans for the Famous 

Martini Dlive Voice Transmitter $29.50 

10K/25 - High Voltage 10KV 25MA 60HZ 115 AC 

Transformer $69.50 

CD25B- High Voltage 50KV Mini Pulse Transformer ....$16.50 

TD8 - High Voltage 8" High Toroidal Terminal $69.50 

Fans - Muffin Fans 115 VAC, 3 x 3" $6.50 

XLD660 - 15 WATT Laser Diode with Plans $19.50 


VISIBLE RED LASER DIODES 

670NM Toshiba all new full spec 

VRD1 3 MW Laser^Diode & Plans to Build a Complete 
System $74.50 



INFORMATION UNlllMITED 

DEPT RES10, BOX 716, AMHERST, N.H. 03031 

WE ACCEPT MC, VISA, COD, CHK, PLEASE AD $5.00 SHIPPING & HANDLING 


ORDERS: MAIL YOUR ORDER, OR 
CALL TOLL FREE, 24 HRS. A DAY 1-800-221-1705 
OR FAX 24 HRS A DAY 1-603-672-5406 
FREE CATALOG OF MANY MORE ITEMS AVAILABLE ON REQUEST. 




POPULAR ELECTRONICS 


HALLBAR 

ELECTRONIC KITS 


SOUND ACTIVATED 
CHRISTMAS TREE 

Twenty- five red, green and/ 
yellow LEDs flash with q q 
any sound (voice, music /% A 
or ambient room noise). / ■«“- ' 

Runs on a 9V battery. J 
Complete with parts 
)cit, PC Board, 
hardware , oak 
stand and 
instructions. 



EMERGENCY STROBE LIGHT 

Features variable flash rate from 15 
to 30 flashes per minute. Plugs into 
your cigarette lighter or runs from 
a 9V alkaline battery(not included). 
Complete with parts kit , PC board, 
hardware, plastic case and instructions 


Size 3 l/2"x 2 1/2" 



HK-762 
$ 16.95 


VOLT AMP MONITOR 

Features a 0-15 vdc voltmeter and 
a 0-1 amp ammeter mounted on a blue 
lucite stand, complete with parts kit, 
hardware, stand and instructions. 


Size 4"x 4"x 3" 


HK-718 
$ 14.95 



WIRELESSS MIC/ROOM BUG 

Features a very sensitive condenser 
microphone which picks up sound from 
up to 15 feet away and transmits up 
to 400 feet to your FN radio. Runs on < 
a 9V battery . Complete with parts kit,j 
PC Board, hardware, 
plastic case and 
instructions . 

Size 3 l/2"x 2 1/2" 

HK-736 
$ 12.95 



TELEPHONE HOLD BUTTON W/MUSIC 


Features adjustable volume for music 
and modular telephone cord and jack. 
Connects to your radio. Complete with 
parts kit, PC Board, hardware, plastic 
case and instructions. 

Size 3 1/2"X 2 1/2" 



We accept VISA, M/C and MONEY ORDERS in US funds. No CODs. 
Calif, add sales tax. Shipping in continental US add $3.50. 
Alaska, Hawaii and Canada add $5.00. 

Catalog $1.50 or free with order. 

Send orders to: HALLBAR 

31320 VIA COLINAS #105, WESTLAKE VILLAGE, CA 91362 


TOLL FREE ORDER LINE 

CA 1-818-889-2209- FAX 


1-800-892-8000 

1-818-706-0825 


- one - 






Wind Generators 
Generator Rewinding 
Welder Plans 
Electric Scooters 

It’s back! The LeJay m anual originally published in 
the 1940’s is now back in print with even more plans 
than before. This manual is now a complete collec- 
tion of LeJay’s plans and general information on 
6, 12, 24, 32 volt wind generators, generator re- 
winding and rebuilding, propeller building, battery 
powered spot welders, braising welders, solder- 
ing irons, fencers, scooters and bicycles, DC mo- 
tors, llOv welders, spot welders, generator wel- 
ders, insect exterminators, geiger counters, light 
plants, and much, much more! Written for the 
common person to understand, this manual is a 
must to have for its educational value alone!! 



To order send check or money order for $14.95 
plus $2 shipping and handling 
($4 shipping and handling outside USA and Canada) to: 

LJM Inc., P.O. Box 174, Dept. R, Lake City, MN 55041 


Enter A World Of Excitement with a Subscription to 

R fukr Electronics 

Get the latest electronic technology and information monthly! 

Now you can subscribe to the magazine that plugs you into the exciting world of elec- 
tronics. With every issue of Popular Electronics you’ll find a wide variety of electronics 
projects you can build and enjoy. 

Popular Electronics brings you informative new product and literature listings, feature 
articles on test equipment and tools— all designed to keep you tuned in to the latest 
developments in electronics. So if you love to build fascinating electronics, just fill out 
the subscription form below to subscribe to Popular Electronics . . . It’s a power-house of 
fun for the electronics enthusiast. 

EXCITING MONTHLY FEATURES LIKE: 


' 'JL~ — - 

BUILD A LAVA LAMP 

BUILD THE X4 LOGIC PROBE 

Have houfs of psychedelic fun 

A 4-cfian(icl probe for your bench 

DESIGN YOUR OWN SPEAKERS 

CELLULAR TELEPHONES 

The crossover network is the key 

learn how they work 

ELIMINATING INTERFERENCE 

CHEAP LINK 

Get rid of the touyliest probfenis 

Move files between PC^ 


48Z 


□ CONSTRUCTION 

□ FEATURES 

□ HANDS-ON- REPORTS 

□ SPECIAL COLUMNS 

PLUS: ALL OUR GREAT 
DEPARTMENTS! 

FOR FASTER SERVICE CALL TODAY 

1 - 800 - 435-0715 

IN ILLINOIS '1-800-892-0753 (7:30AM-8:30PM) 

EASTERN STANDARD TIME 



[ pillar Electronics subscription order form I 


P.O. Box 338. Mt. Morris IL. 61054 


YES! I want to subscribe to Popular Electronics for 
1 Full year (12 Issues) for only $18.95. That’s a savings 
of $16.45 off the newstand price. 

□ Payment Enclosed □ Bill me later 
Please charge my: □ Visa □ Mastercard 


PLEASE PRINT BELOW; 


Acct. i 


I I I I I I I I I I I I I 


Signature 


Exp. Date 


Allow 6 to 8 weeks for delivery of first issue. U.S. Funds only. 
In Canada add $5.00 Postage. All Other Foreign add $7.50 Postage 



VACUUM TUBE DEALER PRICE LIST (MAY 1991) 


EL84/6BQ5 

$2.60 each 

SOVTEK, USSR 

12 at $2.25 each 

25 at $1 .75 each 


6V6GT 

3.90 

3.35 

2.95 


6L6GC 

4.50 

3.95 

3.65 

50 CALL FOR SPOT QUOTE 

5881/6L6WGC 

6.75 

6.20 

5.75 

100 CALL FOR SPOT QUOTE 


The 5881 is Russia’s selected military 6L6WGC and regarded as the very best 6L6 type in the world. Eric Clapton recently replaced the Philips/ 
Sylvania 6L6 STR’s in his custom Soldano amp which he uses live, with SOVTEK 5881 ’s because of their milky smooth sound. Discriminating 
musicians thruout the world are retubing with the SOVTEK 5881/6L6WGC. 


SINO, CHINA 

5U4G $4.60 each 1 0 at $4.1 5 each 25 at $3.75 each 1 00 CALL FOR SPOT QUOTE 

Cl OA c 7n A on a ok " " " " " 


EL34 




5.70 

4.80 


4.25 


II 

II II 


6L6GC 




4.70 

4.20 


3.95 



II II 

II 

12AX7a 




3.85 

3.35 


3.15 

It 

It 

11 II 

It 

12AT7 




3.90 

3.40 


3.30 


" 

II II 


6146B 




12.50 

11.50 


10.50 

n 


II II 

It 

6550 




9.40 

8.95 


8.50 


II 

II 11 

II 

KT88 




13.50 

12.25 


10.95 

11 

It 

II II 

It 






El, YUGOSLAVIA 






EL34/6CA7 



$5.10 each 

10 at $4.65 each 

25 at $4.10 each 100 

CALL FOR SPOT QUOTE 

6DJ8 




3.25 

2.95 


2.65 

It 

II 

II II 

II 

12AU7/ECC82 



3.15 

2.80 


2.35 

II 

" 

II II 

II 

12AX7/ECC83 



3.15 

2.75 


2.35 

II 

It 

II II 

II 






SIEMENS, GERMANY 




( 

EL34 




$7.25 each 

10 at $6.75 each 

25 at $6.20 each 100 

CALL FOR SPOT QUOTE 







GE 






5U4GB 


$1 1 .85 each 

10 at $11.25 each 


6550a 

$1 7.95 each 

10 at $16.50 each 

6CA7 


14.95 



13.50 


7025 

14.75 



13.25 

6L6GC 


14.95 



13.50 


7027a 

16.95 



16.25 

6LF6 


19.50 



17.95 


7591a 

14.75 



13.50 

12BH7 


9.95 



9.50 


7868 

16.95 



16.25 

12AT7 


6.85 



6.40 


8417 

15.75 



14.25 

12AX7a 


4.95 



4.40 












SOLID STATE RECTIFIER 






Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and 5AR4 types. 

$6.25 each 

10 

at $5.90 






ODD BALL TUBES 

(MOSTLY USA STOCK) 





5AR4 

$7.95 

each 

6BA6 

$2.25 each 6J5 

$4.50 each 6X5 

$3.90 each 


6189W 

3.80 each 

5BC3/9 

1.95 


6BK11 

7.90 

6J7 

5.50 

6X8 

2.25 


(12AU7W industrial) 

5V4GT 

5.50 


6C4 

2.50 

6K11 

6.90 

12AY7 

5.95 


6973 

11.90 

5Y3GT 

4.95 


6C56T 2.75 

6SC7 

6.90 

12AZ7 

3.90 


7189 

7.90 

6AL5 

2.75 


6C10 

4.50 

6SG7 

3.50 

12DT8 

4.95 


7199 

17.80 

6AN8 

4.95 


6CA4 

3.50 

6SJ7 

4.45 

12DW7 

12.95 


7247 

11.95 

6AQ5a 

4.25 


6CG7 

6.90 

6SK7 

3.15 

12FQ8 

4.75 


OA2 

2.75 

6AT6 

3.25 


6EU7 

11.80 

6SL7 

4.35 

57 

1.50 


OA3 

1.95 

6AU6 

2.50 


6FH8 

10.90 

6SN7 

5.45 

5749 

4.75 


OB2 

1.50 

6AV6 

2.50 


6GT5 

14.75 

6U10 

4.90 

(6BA6W industrial) 


OC3 

4.75 

6AX5 

4.90 


6GW8 6.90 

6X4 

3.75 

5879 

$6.50 


4CX350A 

139.00 


G/VE US A CALL ON ANY TOUGH-TO-GET TUBE. WELL FIND IT FOR YOU! 


ALL TUBES GUARANTEED! QUANTITY DISCOUNTS AVAILABLE! 


MINIMUM ORDER $50.00 

ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES) 

SEND CHECK OR MONEY ORDER TO: 

NEW SENSOR CORPORATION 

245 EAST 63RD STREET, SUITE 526, NEW YORK, NY 10021 

CONTACT: MIKE MATTHEWS TELEPHONE: (212) 980-6748 TOLL FREE: 1-800-633-5477 FAX: (212) 753-7340 

CIRCLE 148 ON FREE INFORMATION CARD 
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POPULAR ELECTRONICS 



2 ROLLS 

35mm Film 

Try this Exciting New Film! 

“While (this film) has sharpness 
and fine grain competitive with 
other films of its speed, its main 
forte is color reproduction. 

Nuances of color 
are held in the 
prints; You can see the 
difference between 
cherry red and tomato red” 

Photographic Magazine 

Now you can try the 35mm film Photographic Magazine 
calls the best 200 ASA print film in the World! For 
Free. To introduce you, we’ll send you two rolls Free. 
Fine grain, rich color, wide exposure latitude — perfect 
for everyday shots. Shoot in bright or low light — 
indoors or outdoors. And you can order prints, slides, or 
both, from the same roll — without the high cost of 
slide film! Try this remarkable film today. 



Satisfaction Quaranteed 


Prints or 
Slides 
from 
the same 
roll 


SEND ME 2 ROLLS FREE! 

□ Rush me two ZO^exposure rolls of your 
highly acclaimed 35mm film, one each at 
200ASA and 400 ASA. Enclosed is $2.00 
for shipping. Limit 2 rolls per household. 



FIRST NAME 

LAST NAME 

ADDRESS 



CITY 


STATE 


ZIP 


Mail to; Seattle FilmWorks 
1260 16th Ave. W. 

P.O. Box 34056 
Seattle, WA 98124-'1056 


24526 


©1991 Seattle FilmWorks. Free film offer does rtot include 
developing. Process SFW-XL. 
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Order Your FREE Skyvision Catalog Today 


It's Loaded With Factory Fresh Satellite TV Products, "All At Discount Prices” 

Shopping at SKyvsion no! only means the best possible price Every one in our company is Call Toll Fr©6 800-334-6455 

dedicated to seivmg you and to tinding new ways to improve our products and customer seivice International call 1-218 -739-5231 Fax line 218-739-4879 


• Complete Systems 

• Upgrades 

• 2ft to 24ft Dishes 


> Parts 

> Accessories 
* Major Brands 


• Factory Fresh 

> USA Warranty 

> Fast Delivery 








WORLD 
SATELLITE TV 
AND 

SCRAMBUNG 

METHODS 


‘The Technicians' Handbook" 

This thorough text is a must-buy for technicians, 
satellite professionals and curious do-it-yourselfers. 
The design, operation and repair of satellite anten- 
nas, feeds, LNBs, receivers and modulators are ex- 
examined in detail. An in-depth study of scrambling 
methods and broadcast formats including the 
VideoCipher II, Oak Orion, FilmNet, Sky Channel, 
EuroCypher, D2 MAC, BSB and Teleclub Payview 
III. Circuit and block diagrams of all components are 
presented and clearly examined throughout the 
handbook. This information is a prelude to the 
chapters on troubleshooting and setting up a test 
bench. This expert guidance on testing, servicir^ 
and tuning is complimented by a wealth of detailed 
illustrations. 

340 pages, 8 i/2 x 10 3/8 over 200 photos, diagrams, 
wiring schematics and 16 tables / appendices / index 
S&H $5 (U.S.) $39.95 



TUNE YOUR DISH 
TO ITS MAXIMUM! 

"With The Pico" 
Signal Meter 


A must for the serious dealer or satellite 
system owner. Saves time, frustration and money. 
Use when installing a new system, moving your 
dish, re-alignment of a dish that has been moved 
by wind, frost heaves etc., gets you right on the 
satellite belt for the best possible pictures! 

Pico signal meter S&H $6 $89.95 


LNBs/LNAs 

LOW TEMP 
"Hemt Technology" 
"Commercial Gri^e" 


PowerStar (s* x ze* x i t) 

Plugs into Your Lighter! 

Runs Appliances 
NOW, house current from your 
car/truck /RV/boat. . . without a generator! 
When the power fails, run an extension cord into 
the house and plug in the lamp and the TV. Also 
great for camping trips, tailgate parties and 
outdoor chores. Don't get caught in remote 
places like Alaska etc. without your Camcorder 
and PowerStar power converter. 

Input: 10- 15 volts DC 

Output: 11 5 volts AC true RMS ±5% 

Frequency: 60 Hz ±2% 

Protection: Automatic overload shutdown & recovery 
Power: 400 watts peak, 200 watt for two 
minutes minimum, 140 watt continuously 
#POW200 S&H$6 Was $149 NOW $129 




IRDs / RECEIVERS / SYSTEMS 

"Save $$$ on Packages" 

System package Includes: ORBITRON 10 foot 
mesh dish, 40degree LNB, 18" Jack Arm, Feed- 
horn and Receiver/IRD (VC llplus decoderjof your 
choice, plus a FREE detailed installation Video. 



THE SKYVISION 
DO-IT-YOURSELF 
INSTALLATION VIDEO 

"Now You Can Watch It Being Done’’ 

Installing or "Tuning up" your satellite system 
made simple. 

VHS or Beta.. ..S&H $3 (U.S) $33.95 


45° LNB C-band 4GHz S&H $6 
40° LNB 
30° LNB 

-30° LNB (25°-29°) 
1.3db.LNBKu 12GHz S&H $6 
1.2dbLNB " 
l.ldbLNB " 

I.OdbLNB " 

0.9dbLNB " 

O.BdbLNB " 



ORBITRON 
Mesh Dishes 

"Quality Demonstrated 
by Performance" 


50° 

45° 

40° 

35° 

30° 

r” 


LNA .(70MHz & block) S&H $6 

LNA 

LNA 

LNA 

LNA 


$99 

109 

149 

199 

$109 

119 

129 

149 

219 

269 

$129 

149 

169 

189 

219 



IRD/Receiver 

System 

UNIDEN UST2200 

(Receiver) 

$219 


UNIDEN UST9000 

(Receiver) 

$459 

$999 

UNIDEN UST9900 

(IRD) 

$1025 

$1549 

UNIDEN UST4200 

(slave recv.) 

$769 


UNIDEN UST4400 

(IRD) 

$967 

$1499 

HTSV 

(IRD) 

$1099 

$1639 

HTS VIII Plus 

(IRD) 

$1255 

$1798 

HTSX 

(IRD) 

$1449 

$1989 

MONTEREY 90 

(IRD) 

$1869 

$2399 

MONT.100C (Comm8r.)(IRD) 

$1639 

$2159 

DRAKE ESR324b 

(Receiver) 

$239 


DRAKE ESR924i 

(Receiver) 

$599 

$1149 

DRAKE ESR1024 

(IRD) 

$1037 

$1587 

DRAKE ESR1224 

(IRD) 

$1165 

$1699 

DRAKE ESR1424 

(IRD) 

$1369 

$1899 

ECHOSTAR 3000 

(Slave recv.) 

$788 


ECHOSTAR 4000 

(IRD) 

$899 

$1449 

Just a partial listing of hundreds of products listed 


in the Skyvision catalog. Ask for your's todayl 


dish & polar tracking mount 


$239 

299 

349 

439 

699 


(It 


ACTUATORS 


18 " 

24" 

24" 

51" 


Superjack II S&H $14 

Superjack XL ball " 15 

Venture acme " 15 

JGS acme " 22 


$89 

139 

129 

219 


^c\e" 




All Major Credit 
Cards Accepted 


Sl^vision Inc! 



2008 College Way Fergus Falls, MN 56537 - Toll Free 800-334-6455 

Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog. 
Delivered free to your mail box in U.S. and its holdings. 

* International requests add $8.00 to cover shipping and handling. 

I I Send Skyvision Sateiiite TV Products Cataiog 

Name Phon e ( ) 


State. 


Zip- 


Install A System, Upgrade & Repair Yourself And Save $$$$ 
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AUGUST 1991 


POPULAR ELECTRONICS 


GET THE LATEST ADVANCES IN ELECTRONICS 

WITH A SUBSCRIPTION TO 




iC Spotlight 
★ Video News 


SPICE UP YOUR DESIGNS 

Howto'-use .youfx computer 


FOR FASTER SERVICE CALL TODAY 


naato , 

1 ^ — NOVtM B ES 1980 

ECtamVES 

GY - VIDEO - STEHEO - COMPUTERS - SERVICE 


ENJOY THE WORLD OF ELECTRONICS EACH MONTH! 

Now you can subscribe to the best elec- 
tronics magazine. The only one that brings 
you articles on— electronics projects, tech- 
nology, circuit design, communications, new 
products and much more. 

Radio-Electronics looks to the future and 
shows you what new video, audio and com- 
puter products are on the horizon. What's 
more you'll find helpful, monthly depart- 
ments such as Video News, Equipment 
Reports, Hardware Hacker, Audio Update, 
Drawing Board, Communications Corner. All 
designed to give you instruction, tips, and fun. 


Radio-Electronics gives you exciting 
articles like: 


□ ISDN; The Telephone Network of Tomorrow 

□ The Facts on FAX 

□ A Digital Phone Lock 

□ How To Design Switching Circuits 


□ EIA-232 A real standard for serial interfacing? 

□ Build a synergy card for your PC 

□ ’386 Power at a ’286 price 

□ Build a biofeedback monitor 

□ More on Multiplexing 


BUILD A SOLID-STATE LASER! 

Our handheld laser runs on batteries! 


WHAT’S THE FUTURE OF SATELLITE TV? 

A look at how the latest direct-broadcast 
proposals are aimed at cable TV 


SCREEN YOUR TELEPHONE 
CALLS ELECTRONICALLY! 

By building our call screener 


BUILD A PORTABLE QUAD ANTENNA 

A hiqtvperformance antenna for 
the 2-meter band 


1 - 800 - 999-7139 


DONT DELAY SUBSCRIBE TODAY! 

Just fill out the order cord in this magazine and maii it in today. 

5M817 
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Amazing Pocket Reterence! 

480 pages of tables, maps, formulas, constants & conversions 
and it fits in your shirt pocket! ( 3.2" x 5.4" x 0.6") 




^ Electrical 

Electric Wire Size vs Load 
Wire Classes & insulation 
NEMA Motor Frames 
Wire & Sheet Guages 
Electric HP vs Torque 
Resistor Color Codes 
Capacitor Color Codes 
Pilot Lamp Specs 
Fuse & Battery Specs 
RF Coil Winding Data 
Wire Size vs Turns/Inch 
Decibel Tables 

• Air 

^ Automotive 

• Carpentry & Construction 

• Chemistry & Physics 

• Math 

• Mining & Milling 

• Money & Currency 

• Physical Constants 


Plumbing & Pipe 
Rope, Cable, & Chain 
Steel & Metals 
Geology 

Glues, Solvents, 

Paints and Finishes 

Hardware 

Surveying & Mapping 

Tools 

Water 

Weights of Materials 
Welding 

Computers & Printers 

Conrmuter ASCII Codes 
IBM® PC Error Codes 
IBM® Interrupts-IO Map 
IBM® Memory Map 

• 3200 Conversion Factors 


^ General Information 

US & state Holidays 
Signs of the Zodiac 
Flowers of the Months 
Anniversary Names 
Radio Alphabet 
Morse & TEN Radio Codes 
Paper Sizes (Inti) 

Military Rank & Grade 
State Information 
Climate Data of the US 
Time Zones of the US 
Time Zones of the World 
Telephone Area Codes 
World Airport Elevations 
Lost Credit Card Phone #’s 
Airline 1 -800 Phone #’s 
Temperature Conversion 
Sound Intensities 
Body Weight vs Height 
Wind Strength Scale 
Wind Chill Factors 
Firewood Comparisons 
Frequency Spectrum 
Sun & Planet Data 

* Detailed Index 


LATEST INTELLIGENCE 

Now, for the first time, the meanings of more than 35,000 terms, 
phrases, abbreviations, and acronyms used in the international intel- 
ligence, law enforcement, military, and aeronautics communities 
have been compiled into one convenient, well-indexed volume. If you 
have a scanner or shortwave receiver, LATEST INTELLIGENCE, by 
James E. Tunnell will unlock a world of listening possibilities! 

• Callsign Country Prefix 

• Red Cross Network 

• TV, Audio, CB Frequencies 

• Aircraft / Country Codes 

• Police 1 0 and 1 2 Codes 

• Fire Codes / Frequencies 

• Border Patrol Frequencies 

• Repeater Frequencies 

• Cellular Telephone Frequencies 

• Civil Aircraft Markings 

• Road Condition Codes 

• US Military Bases / Frequencies 

• Goodyear Blimp Frequencies 


HOT OFF THE PRESS 

Pocket PC Re£ 

An incredible shirt pocket size reference book on IBM© PC’s and 
compatibles. If you’re a PC service man, hacker, hobbiest, or 
general user, BUY THIS BOOK!!! It contains a wealth of hard to 
find information that took 1000’s of hours to collect. By Thomas J. 

Glover. (Scheduled for release in August 1 991 .) 

/ 

• Specs and configuration information 
for over 1000 Hard Drives I! 

• ASCII Codes 

• PC Error Codes 

• Interrupts-IO Map 

• Memory Map 

• 80286 Hard Disk Types 

• Printer Control Codes 

• Cable Wiring 

• Modem Commands 

• And MUCH, MUCH MORE 


• Mystic Star Frequencies 

• Pro Words 

• Security Clearance Basics 

• Country Codes 

• Secret Service Frequencies 




Description 

Quantity 

Price Each 

Total 













Order $ USA Shipping & Handling 

Sub Total 

Shipping & Handling (see table at left) 
Sales tax (CO residents only), add 4.7% of Sub total+S&H 
AH payments must be in U.S. funds. ORDER TOTAL 


$0 to $10.00 $2.00 

$10.01 to $20.00 $4.00 

$20.01 to $100 $6.00 

Canada orders add $1 to above S&H 



Name: Company: 

Address: 

City/State/Zip: ^ Phone: ( ) 

Payment enclosed (circle one): Check Money Order Visa MasterCard Prices subject to change without notice. 
Card #: Exp. Date: Signature: 

PRIZM Resources, Inc., Dept 923, P.O.Box 5S7, Morrison, CO 80465 
(303)979-6054 toll Free Order Une (800) 873-7127 
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POPULAR ELECTRONICS 


48 HOUR 
SHIPPING 


ELENCO & HITACHI PRODUCTS 
AT DISCOUNT PRICES 


48 HOUR 
SHIPPING 


Hitachi RSO Series 

(Portable Real-time Digital Storage Oscilloscopes) 

VC-6023 - 20MHz, 20MS/S $99/mo‘ 

VC-6024 - 50MHz. 20MS/S $12(Vmo* 

VC-6025 - 50MHz. 20MS/S $136/mo* 

VC-6045 - 100MHz. 40MS/S $ 125/mo* 

VC-6145 - 100MHz. lOOMS/s $200/mo* 

RSO’s from Hitachi feature roll mode, averaging, save 
memory, snrtoothing, interpolation, pretriggering, cursor 
measurements. These scopes enable more accurate, 
simplier observation of complex waveforms, in addition to 
such functions as hardcopy via a plotter Interface and 
waveform transfer via the RS-232C interface. Enjoy the 
comfort of analog and the power fo digital. 

20MHz Elenco Oscilloscope 

$375 

MO-12S1 

• Dual Trace 
Component Tester 
• 6* CRT 
• X-Y Operation 
• TV Sync 
• 2 P-1 Probes 


LEASING AVAILABLE 

For all Hitachi Scopos - Coll for details 

* Based on 24 months except V-1 150, VC-6045, VC- 
6145 (36 numths) 


Hitachi Portable Scopes 
DC to SOMHz, 2-Channel, DC offset func- 
tion, Alternate magnifier function 

V-525 - CRT Readout. Cursor Meas. $1,025 

V-523 - Delayed Sweep $995 

V-522 - Basic Model $895 

V-422 - 40MHz $795 

V-223 - 20Mhz delayed sweep $695 

V-212 - 20MHz $425 


HITACHI COMPACT SERIES SCOPES 

This series provides many new functions such as CRT 
Readout. Cursor measurements (V-1 085/1 065/665), Fre- 
quency Ctr (V-1 085), Sweeptime Autoranging, Delayed 
sweep and Tripper using a 6-inch CRT. You don’t feel 
the compactness in terms of performance and operation. 


V-660 - 60MHz, Dual Trace 

V-665 - 60MHz, DT, w/cursor 

V-1 060 - 100MHz, Dual Trace 

V-1 065 - 100MHz, DT, w/cursor _ 
V-1 085 - 100MHz, QT, w/cursor _ 
V-1100A - 100MHz. Quad Trace_ 
V-1 150 - 150MHz, Quad Tracer 


_$1.195 
_$1.345 
_$ 1.425 
_$106/mo* 
_$ 125/mo* 
_$ 125/mo* 
_$1 15/mo* 


Elenco 35MHz Dual Trace 

SOMHz 

MO- 1252 

• High luminance 6* CRT 

• ImV Sensitivity 
• 6KV Acceleration Voltage 

• 10ns Rise Time 

• X-Y Operation • Z Axis 
» Delayed Triggering Sweep 

• Includes 2 P-1 Probes 

All scopes include probes, schematics, operators manual and 3 year (2 yrs for Elencp scopes) world wide warranty on parts & labor. Many accessories available for all Hitachi 
scopes. Cali or write for complete specifications on these and many other fine oscilloscopes. 



FREE DMM 
with purchase of 
ANY SCOPE 


SCOPE PROBES 

P-1 65MHz, lx, lOx $19.95 
P-2 100MHz, lx, lOx $23.95 



B + K 

TEST EQUIPMENT 

All Models Available 

Call for special price 


Digital Capacitance Meter 
CM-1550B 


$58.95 

9 Ranges 
.1pf-20.000ufd 
.5% basic accy. 
Zero control w/ Case 
Big 1* Display 



Digital LCR Meter 
iU LC-1801 

" $125 

Measures: 
Coils 1UH-200H 
Caps .1pf-200uf 
Res .01-20M 



Multimeter wHh 
^ 000 " f l Capacitance & 
Transistor Tester 

$55 CM-ISOOB 

Reads Volts, Ohms 
Current, Capacitors, 
Transistors and 
Diodes / with case 

Big 1” Display 



FLUKE 

MULTIMETERS 
All Models 
Available 

Call for special price 


Quad Power Supply 


XP-5B0 

$59.95 

2-20V @ 2A 
12V @1A 
5V@3A 
•5V e .5A 

Fully regulated and short circuit protected 



Triple Power Supply XP-620 
Assembled $65 
Kit $45 

2to15VeiA, 
-2to-15V@1A 
(or 4 to 30V e 1A) 
and 5V @ 3A 
All the desired features for doing experiments. 
Features short circuit protection, all supplies 



AM/FM Transistor 
Radio Kit 
with Training Course 

Model AM/FM 108 

$ 26.95 

14 Transistors ♦ 5 Diodes 
Makes a great school project 



True RMS 4 1/2 
Digit Multimeter | 
M-7000 

$135 

.05% DC Accuracy 
.1% Resistance 
with Freq. Counter 
and Deluxe Case 


GF-S016 Function Generator 

with Freq. Counter 

$249 

Sine. Square. Triangle 
Pulse, Ramp. .2 to 2MHz 
Freq Counter .1 - 10MHz 

GF-8015 without Freq. Meter $179 



Function Generator 
Blox 
#9600 

$28.95 

Provides sine, triangle, square 
wave from 1Hz to 1MHz 
AM or FM capability 



Learn to Build and Program 
Computers with this Kit 

includes: Ail Parts, Assembly and Lesson Manual 

Model 
MM-8000 

$129.00 


Wide Band Signal 
Generators 




Starling from scratch you build a compiete system . Our 
Mkro-Master trainer teaches you to write into RAMs, 
ROMs and run a 8065 microprooessor, which uses 
similar machine language as IBM PC. 

Robotics Kit for above (MMB010) 71.95 


WE WILL NOT BE UNDERSOLD! 
UPS Shipping; 48 States 5% 

($3 Min $10 Max) Shipping 
IL Res., 77o Tax FAX; 708-520-0085 


SG-9000 $129 
RF Freq 100K-450MHz AM Modula- 
tion of IKHz Variable RF output 
SG-9500 w/ Digital Display & 
150MHz built-in Counter $249 


XK-500 DIGITAL / ANALOG TRAINER 

A complete mini-lab for building, testing, prototyping analog and digital circuits 

Elenco's Digital / Analog Trainer Is spedally designed for school projects, with 5 built-in power supplies. 
Includes a function generator with continously variable, sine, tri^ular, square wave forms. All power 
supplies are regulated and protected against shorts. 

POWER SUPPUES 

• Variable Power Supply 

• 4-1.25 to 20VOC & .5 Amp 

{■*^1.25to15VDC® 1 Amp) 

• -1.25 10 -20VDC & .5 Amp 

(-1 .25 to -1 5VDC & 1 Amp) 

• ■i-12VDC(9 1 Anp 

• -12VDC(9 1 Amp 

• 45VDC9 lAmp 

• 30VAC Center tapped & 15VAC 
at lAmp 

ANALOG - SECTION 

• Function Generator Sine, Triangular. 

Square wave forms 

• Frequency adjustable in five ranges 
from 1 to 100KHZ 

• Fine frequency adjust 

• Amplitude adjust 

• DC offset 

• Modulation FM-AM 
DIGITAL • SECTION 

• Eight data switches 

• Two no bounce logic switches 

• Eight LEO readouts TTL, buffered 

• Clock frequency 1 to 100KH2 

• Clock ampWtide 5VPP square wave 

BREADBOARDS 

• 2 Breadboards, each contain: 

840 tie points (total 1.680) 
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1245 Kosew 00 ( 1 . Dnif itkl. II, (>0015 ' 


Ml i7(lSi 541-0710 


15 Day Money Back Guarantee 
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'^IRE /INTENNAS 



There are some antennas that, although developed long ago, are still useful today. We’ll 
present some of those designs and provide you with some sources for such hardware. 


A mong my many hobby interests 
is a devotion to antique radio 
receivers, antique transmitters, 
and the old books and magazines that 
taught people to build them. It is diffi- 
cult for me to pass up either a reprint or 
original Hugo Gernsback magazine 
from the era when radio was an expen- 
sive novelty. Some of those old publica- 
tions reveal a number of good wire- 
-antenna designs that are still useful to- 
day. Indeed, some of them are still in 
common daily use, while others are less 
well known. This article is no mere trip 
down nostalgia lane, but rather a tech- 
nical look at some antennas that you 
might want to consider for yourself. 

Tee Antennas. The Tee antenna 
(shown in Fig. 1) is especially suited to 
shortwave listeners, although ham op- 
erators have used them. The Tee anten- 
na is a length of wire 40 to 100-feet long 
that is fed at the center by another wire, 
called the downlead. The antenna ele- 
ment can be bare, but the downlead 
should be insulated 12-, 14-, or 16- 


BY JOSEPH J. CARR 

gauge wire. The antenna element 
should be made of 14-gauge Copper- 
weld wire. That type of wire has a steel 
core coated with copper. Because of 
the skin effect, RF only flows on the sur- 
face, so the steel core does not add 
losses to the circuit. If Copperweld is not 
available, then at least use hard-drawn 
stranded copper wire. If regular soft- 
drawn wire Is used, then it will soon fa- 
tigue and the antenna will fall down. 

The downlead can be brought to the 
receiver by way of a small hole cut into 
the wall of the house, or through the 
window. At the antenna end. It is 
wrapped five to seven times around 
the antenna element wire, and then 
soldered. The purpose of the solder is 
not strength, but rather to prevent cor- 
rosion of the joint in weather. Wrapping 
the wire provides added strength. 

Random-Length Long-Wire Anten- 
nas. The term long wire is used for a 
wide variety of different antennas. The 
only rigorously correct usage of the 
term is for antennas that are more than 


two wavelengths long. However, it is 
common to use the term long wire for 
antennas that are actually random- 
length wire antennas (see Fig. 2). If the 
antenna element is, say, 100-feet long, 
then it is a long wire at frequencies of 
20-MHz and up, and a random-length 
antenna for lower frequencies. 

The random-length long-wire anten- 
na of Fig. 2 is a 40- to 150-foot long run 
of 14-gauge or larger wire (again, Cop- 
perweld is preferred). In the case 
shown, the end closest to the house Is 
supported by a mast installed on the 
roof while the far end has a stand- 
alone support. However, both ends 
could be attached to buildings, trees, 
or other structures. The downlead of the 
random-length antenna must be insu- 
lated, but need not be Copperweld 
wire. Ordinary 14-gauge stranded wire 
will suffice. 

If the random-length antenna is used 
for transmitting, then a good ground 
must be provided. In fact, a "good 
ground" is also useful for receive-only 
installations, but for hams it is a must. A 
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Fig. 1. The Tee antenna is a length of wire 40 to 100-feet long that is fed at the center by 
another wire, called the downlead. 



Fig. 2. It is common to use the term long wire for antennas that are actually random- 
length wire antennas. If the antenna element is, say, 1 00-feet long, then it is a long wire at 
frequencies of 20 MHz and up, and a random-length antenna for lower frequencies. 


"good ground" means a short run of 
heavy wire to one or more 8-foot 
ground rods. Alternatively if only a few 
bands are used, then a system of reso- 
nant quarter-wave radials can be pro- 
vided. Technically speaking, they can 
be left on the surface, but thafs not safe 
even if there Is no chance of a family 
member crossing over the area (even 
trespassers can %je you!). For the sake of 
safety, bury the radials a few Inches un- 
der the earth. 

Also required for good transmission, 
and useful for SWL's as well, is an anten- 
na tuner. A standard L-sectlon coupler, 
or some other low-to-high impedance- 
transforming coupler will do. 

A variation on that theme is to add 
the device shown In Fig. 3. The wire an- 
tenna and downlead are similar to the 
ones In Fig. 2. However, at the feed end 
you have the ability to select direct 
coupling to the rig, capacitive coupling 
for antennas that are too long for the 
operating frequency, and an inductor 
for frequencies that require a longer 
antenna. The minimum and maximum 
values for the inductor and the capaci- 
tor are shown In Fig. 3. Use the lower 
values for antennas that are predomi- 
nantly In the high end of the HF spec- 
trum, and the larger ones for lower 
frequencies. 

Doublet Antennas. A doublet anten- 
na is one that Is fed In the center. Unlike 
the Tee antenna, the doublet is broken 
In the middle and each half is fed by 
one side of a Iwo-conductor transmis- 
sion line. If the doublet Is a half-wave- 
length long, then each half is a quarter 
wavelength. The overall length of such 
an antenna is found from: 

L = 468/f 

Where L Is the length In feet, and f is the 
frequency In megahertz. Each quarter- 
wavelength element Is one-half that 
length. 

Keep in mind that, although equa- 
tions for antenna length look absolute, 
they are only approximations. The actu- 
al length is determined by the immedi- 
ate locale, and whafs In it thaf II alter 
the antenna characteristics (houses, 
trees, etc). For proper operation, the 
antenna will have to be tuned, which 
we'll discuss later. 

Figure 4 shows the basic form of the 
half-wave doublet. That type of anten- 
na is usually called the dipole, and to- 
day Is most often fed with 75-ohm 
coaxial cable. But In older designs, 1wo 
other types of feedline were often 
used. 


Shown in Fig. 4 Is a form of line called 
twisted pair. The two insulated conduc- 
tors are twisted together. You can either 
buy twisted-pair wire, or make It using a 
hand drill and two lengths of regular 
stranded hook-up wire. Use about eight 
twists per foot. The other form of two- 
wire transmission line is ordinary lamp 
cord (called zip cord). You can buy ei- 
ther 14- or 16-gauge zip cord at most 
hardware or electrical supply stores. 

Figure 5 shows the folded dipole form 
of doublet antenna. Again, the overall 
length of the antenna is a half wave- 
length. The folded dipole consists of 


two half-wavelength radiators that are 
closely coupled to each other. The two 
radiators are insulated from each other 
at all points except the very ends, 
where they are shorted together. The 
feedpoint Is at the middle of one of the 
radiators. That form of antenna has a 
feedpoint impedance of around 280 
ohms, so it is a good match for 300-ohm 
twin-lead (TV-antenna wire). 

The radiator element of the folded 
dipole can be made using 300-ohm 
twinlead if only used for receiving, or 
low-power transmitting, but If higher 
power-levels are contemplated you 
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Fig. 3. This little device when placed 
between the antenna and rig gives you the 
ability to select direct coupling to the rig, 
capacitive coupling for antennas that are 
too long for the operating frequency, and 
an inductor for frequencies that require a 
longer antenna. 


should use 14-gauge stranded wire 
spaced 4- to 8-inches apart. The ideal 
spacers are the ceramic types once 
found in abundance in radio stores, but 
lucite, PVC, or even treated (water- 
proofed) wooden dowels can be used. 
The detail In Fig. 5 shows how to con- 
nect the spreaders to the antenna 
wires, and how to use safety wires to 
keep them in place. 

Another means of feeding the folded 
dipole is to replace the center Insulator 
with a 4:1 balun transformer. These low- 
cost devices will transform the 300-ohm 
balanced Impedance of the folded di- 
pole down to 76-ohms unbalanced so 
that ordinary coaxial cable can be 
used. 

Still another form of doublet antenna 


is the three-wire folded dipole of Fig. 6. 
That form of antenna is similar to the 
standard two-wire folded dipole, but it 
uses three parallel conductors Instead 
of two. The conductors are kept Insu- 
lated from each other except at the far 
ends, where they are connected to- 
gether. The impedance of the three- 
wire folded dipole Is controllable by 
varying the ratio of the conductor di- 
ameters and their relative spacing. For 
our purposes, however, a simplified ar- 
rangement is used in which all three 
conductors have the same diameter, 
and they are all spaced from each 
other by 4.5 to 5 inches. That arrange- 
ment will yield a feedpoint impedance 
of about 600 ohms, so it Is a good 
match to a 600-ohm parallel feedline. 

Those Winsome Windoms. The win- 
dom antenna is a half-wavelength wire 
antenna that Is fed off center. Because 
the mid-point of the half-wavelength 
antenna is the low point (about 70 
ohms), the off-center feedpoint is at a 
higher Impedance. Figure 7 shows the 
classic windom antenna used in the 
1930's. The single-conductor downlead 
feed point Is 0.36L, where L is the length 
of the antenna as given by the equa- 
tion provided earlier. The windom an- 
tenna is usually fed through an antenna 
coupler so that its Impedance can be 
matched to the lower impedance of 
the transmitter or receiver. 

Figure 8 shows a modified windom 
design in which the single-wire down- 
lead Is replaced with either 300-ohm 
Iwin-lead transmission line, or a 4:1 bal- 
un transformer that Is In turn fed with 75- 
ohm coaxial cable. The antenna does 
not provide an ideal Impedance 
match, and one can expect (as with 
both windoms) some "RF in the shack" 
when more than moderate power lev- 
els are used. However, the VSWR Is not 
terribly high and can be overcome 
using a standard coax-to-coax 'Tine 
flattener" form of antenna tuner. 

An actual kit for a modified form of 
windom antenna called the Carolina 
Windom Is shown at the beginning of 
this article. Designed and produced by 
The Radio Works (Box 6159, Portsmouth, 
VA 23703; Tel. 1-804-484-0140), the Car- 
olina Windom kit is available in both 
80-10 meter and 40-10 meter versions. 
According to the literature that came 
with the antenna, the Carolina Windom 
offers a low VSWR on 75/80 meters, but 
must be matched with an antenna 
tuner on higher frequencies. One of the 
keys to the Carolina Windom antenna 



Fig. 4. This halfwave doublet (or dipole), is most often today fed with 75 -ohm coaxial 
cable. But in older designs two other types of feedline were often used. 

V2 CENTER 



Fig. 5. This is a folded dipole form of doublet antenna. It consists of two half-wavelength 
radiators that are closely coupled to each other. 
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4.5-5 INCHES ^0 

XMTR 



Fig. 9. People with space limitations can 
use a shortened dipole such as this one. It 
is very similar to a regular dipole, except 
that the overall length is less than half a 
wavelength. 


Fig. 6. Another form of doublet antenna is the three-wire folded dipole. It is similar to the 
standard two-wire folded dipole, but it uses three parallel conductors instead of two. 



Fig. 7. The classic windom antenna is a half-wavelength wire antenna that is fed off 
center. The design dates from the 1930' s. 



Fig. 8. This is just a modified windom design in which the single -wire downlead is 
replaced with either 300-ohm twin-lead transmission line, or a 4:1 balun transformer and 
75 -ohm coax. 



People with space limitations can use 
shortened dipoles with coils such as these 
in the two poles. 


Is the vertical radiator segment be- 
tween the feedpoint and the matching 
transformer. That section of the anten- 
na Is approximately a half-wavelength 
on 15-meters. 

Shortened Dipole. Some shortwave 
enthusiasts cannot easily erect a half- 
wavelength antenna because of 
space limitations. Those people can 
use a shortened dipole such as in Fig. 9. 
Those antennas are very similar to the 
regular dipole, except that the overall 
length Is less than half a wavelength. 
The difference is made up by inserting 
an inductor in each element. Although 
the placement and value of the Induc- 
tor Is determined through a complex 
process, some companies offer preset 
coils that will suffice for most readers. 
Follow the instructions that come 
packed with the colls for proper In- 
stallation. 

Testing and Tuning Antennas. 

Antennas should be tuned to reso- 
nance for best reception and transmis- 
sion. Thus, both the ham and the SWL 
need some means for finding the reso- 
nant point. The ham can always use a 
(Continued on page 84) 
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A revolutionary bioelectric- 
sensor system and light- 
weight controls bring 
feeling sensation and near- 
normal motion and 
usefulness to artificial 
limbs. 


I n 1986, Chuck Tiemann was work- 
ing as a lineman for a rural electric 
company. Being a lineman is a haz- 
ardous occupation, shunned by all but 
the stout of heart. One day a mishap 
occurred that sent 7,200 volts of elec- 
tricity through Chuck's body. The burn 
damage to Chuck's body resulted in 
the loss of his right leg below the knee 
and his left arm below the elbow. 

In his own words, "I went through o lot 
of emotional changes after the am- 
putations. When you lose o limb, much 
less two, you feel ugly and mutilated. I 
wondered how I could ever again live 
in o two-orm, two-leg society. 

"Even before I hod my artificial limbs, 
went bock to work at Koy County Rural 
Electric. I even climbed o pole. I think 
hod to prove that Chuck Tiemann 
wasn't handicapped." 

Within five weeks after the amputa- 
tion, he was fitted with o prosthetic leg 
by John Sobolich of the Sobolich Pros- 
thetic &. Research Center in Oklahoma. 
Chuck worked hard at perfecting his 
gait by watching videotapes provided 
by the research center and practicing 
at home in front of a full-length mirror. 
His wife, Terri, would help by checking 
his posture. "I wanted to walk os natu- 
rally as possible," he recalls. 

Chuck applied the same l-am-go- 
ing-fo-do-fhis attitude to mastering his 
myoelectric arm and hand, which he 
received nine months after his pros- 
thetic leg and foot. 

Wanting to do all that he's capable of 
doing. Chuck has dubbed himself a 
"...guinea pig for the latest in prosthetic 
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devices. Whenever someone has 
something new that might make life 
easier for amputees, I try It. I feel like 
whether ifs good or bad, whatever I do 
today is going to affect whafs available 
in the future. If somebody didn't do it, 
amputees would still have hooks and 
wooden legs." 

In 1990, Chuck Tiemann ran and 
finished the grueling Bay-to-Breakers 
race in San Francisco — a seven-and- 
one-half-mile uphill run that would 
challenge even the most able-bodied 
runner. His prosthetic leg Included the 
new Sabolich "Sense-of-Feel-System." 
"My time wasn't as good as I had 
hoped," he says, "but I finished the race 
and I know I'll better my time next year." 

About the Sabolich Leg. The Sabo- 
lich Sense-of-Feel System is the first 
prosthetic system developed to restore 
a sense of feel to lower-limb amputees 
that approximates the nofural feeling 
lost because of amputation, in the Sab- 
olich leg for example (as shown in Fig. 
1), this is accomplished using pressure 
transducers Incorporated in the sole of 
the artificial foot. The sensors respond 
proportionally to pressure on different 
areas on the sole of the foot. The more 
pressure exerted on the artificial foot, 
the greater the magnitude of the sig- 
nal. 

The analog electrical signals pro- 
duced in this fashion are sent to a bat- 
tery-powered electronic interface (see 
Fig. 1). The electronic interface contains 
the circuit elements necessary to inter- 
pret and convert the signals from the 
transducers to digital signals that mimic 
the signals that the nerves in a human 
foot would normally generate and 
transmit. 

Those signals are then sent to a sock- 
et on the artificial leg where the re- 
sidual limb enters the leg. The signals 
are transferred to nerve endings in the 
remaining limb by electrodes in the 
socket. The nerves naturally transmit the 
signals up to the brain where the sensa- 
tion of feeling is experienced. 

As many as eight different sensors 
can be incorporated in the sole of the 
prosthetic foot. The location of the elec- 
trodes for the transducers helps the pa- 
tient determine which part of the foot 
(which sensor) is experiencing pressure. 
For example, the pressure transducers 
on the ball of the foot pick up various 
levels of pressure generated from walk- 
ing. The resulting signals are sent to the 
skin on a forward section of the am- 
putee's residual limb (toward the knee). 



Fig. 1. This diagram shows pressure trans- 
ducers at the heel and ball of the foot. Ana- 
log pressure signals from the transducers 
are received at the electronic interface 
where they are converted to digital-like, 
electrical signals which are detected by 
human skin receptors. 

Thafs where the nerves and muscles at 
the ball of a real foot would send their 
signals to communicate with the upper 
leg, and from there to the brain. 

Since the socket (called the Sabolich 
Socket in this application) is the elec- 
trical interface between the amputee 
and the artificial limb, it is one of the 
most important components in the sys- 
tem. The newly designed socket in the 
system is highly muscle and nerve con- 
toured, making it most conducive to the 
muscle and nerve re-education pro- 
cess. Muscles and nerves have been 
inhibited from functioning properly in 
conventional sockets of the past as 
there is no feedback provided by the 
artificial limb. 

When fitted with the Sabolich leg, 
amputees are able to feel sensations 


generated by the artificial foot. In 
effect, the brain learns to "communi- 
cate" with the floor via the artificial foot. 
After only several minutes of wearing 
the artificial limb, the amputee's brain 
begins to Interpret the sensations in the 
residual limb as being generated by 
the foot, approximating the brain's re- 
action to sensations it formerly received 
directly from the natural foot. 

And advances on the system are 
being made all the time; At the begin- 
ning of 1991, the Sabolich electronic 
interface was reduced to half the ap- 
proximate size of a pocket pager or 
beeper, making the electronics pack- 
age capable of fitting into very small 
prosthetic devices. As of this writing, the 
cost of the system is $1,400. 

Benefits Derived. The Sabolich Sys- 
tem provides patients improved bal- 
ance for walking or running since 
sensory information is transmitted from 
the prosthetic foot. If the amputee is on 
a slanting surface, for example, or steps 
on a rock, he will know it because of the 
Information being received from the 
artificial foot. Consequently, the om- 
putee can immediately correct his 
stride to compensate, just as would be 
done with a natural foot. 

The feedback also helps a new am- 
putee learn to use the artificial leg 
quicker and with a good gait pattern. A 
therapist can turn up the intensity of a 
specific electrode to increase its effect 
so that the amputee is reminded of 
which movements are correct and 
which to avoid, in effect creating a sen- 
sory biofeedback gait-training system 
rather than having the amputee rely on 
an audible beep or flashing light sys- 
tem as with conventional biofeedback 
units. A therapist can also place elec- 
trodes directly over particular muscles 
that need to be trained and stimulated, 
encouraging appropriate muscles to 
contract, strengthening them and fur- 
ther encouraging correct gait patterns. 

The sensory information also helps to 
reduce the stress and impact of faulty 
steps, thus preventing trauma to the 
knee and hip joints and spinal column. 
Furthermore, patients can feel their foot 
In such non-ambulatory activities as 
pushing an automobile clutch, brake, 
or bicycle pedals. 

The Extra Benefits. Early tests sug- 
gest that using the Sabolich System 
may result in a significant lowering of 
"phantom pain," In which amputees 
experience feelings of pain in their 
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Fig. 2. Although this diagram of the Utah Artificial Arm shows a hand ''terminal device, ” the 
arm can also support other terminal devices such as a prosthetic hook for use around the 
shop. 


missing limbs. The sensation can range 
from severe aching to a sense of 
cramping. Apparently, the new system 
tricks the brain Into "feeling" the foot In 
a more natural and positive way reduc- 
ing the tendency of the brain to gener- 
ate phantom-pain sensations. 

This is linked to a phenomena called 
"cerebral projection," in which the 
brain projects the missing foot back in 
the patienfs mind. The Sabolich System 
increases the sensation of having the 
missing limb, so some patients report 
the ability to feel their toes and mid- 
foot bending under the pressure of 
walking on an artificial foot. 


Aside from use by amputees, the 
Sabolich Sense-of-Feel System holds 
promise for a wide scope of head-in- 
jured and paraplegic patients since 
they, much like amputees, could bene- 
fit from again feeling the bottom of 
their paralytic feet. 

Similarly, millions of diabetics, who 
often have little or no sensation on the 
soles of their feet, could benefit from 
the increased balance and sensation 
provided by the system. They would be 
warned of too much pressure being 
placed on the foot, pressure which can 
cause severe damage, ulceration, or 
amputation. 


The Utah Arm. Wriggle your arm 
about your body flexing your elbow, 
wrist, and alteringyour grip. You'll realize 
with overwhelming conviction that the 
well coordinated human musculoskel- 
etal behavior is not one of simple com- 
mand/response between the higher 
decision centers and actuating mus- 
cles. As you would expect from perform- 
ing this simple experiment, the myo- 
electric Utah Arm that Chuck was fitted 
with is undoubtedly an engineering 
marvel. 

The Utah Arm and Hand for above- 
elbow amputees allows sensitive con- 
(Continued on page 86) 
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A speaker is a speaker is a speak- 
er — or is it? Most of you are 
probably familiar with an ordi- 
nary audio speaker. You know, the kind 
that you find in any radio, stereo, or TV 
And while there are certainly dif- 
ferences in the quality of different 
speakers or, more specifically, the quali- 
ty of the sound that they can re- 
produce, most speakers are basically 
very similar In their construction. How- 
ever, thafs not so with the Magic Film 
Speaker that weTI describe In this arti- 
cle. That speaker, which you can build, 
uses piezoelectric film to reproduce 
sound. To be a little more precise, what 
you build is a circuit that allows you to 
use piezoelectric film as a speaker. 

The piezoelectric-fiim speaker circuit 
is designed by Heathkit, and sold In kit 
form (as item number SK-120). The or- 
dering Information for the kit can be 
found in the Parts List. However, be- 
cause some of you may want to build 
the circuit from scratch, we have pro- 
vided complete construction details, as 
well as a source for the piezoelectric 
film (see the Parts List). 

In order to understand how the de- 


Have fun experimenting 
with this unusual speaker 
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vice works, you will first have to under- 
stand what piezoelectric film Is and 
how It works. Before we discuss the 
piezoelectric film, however, lefs first talk 
about how an ordinary speaker works. 

Speakers in General. A common ev- 
eryday speaker Is usually a shallow 
conical disc, or diaphragm, that vi- 
brates back and forth within its housing 
in tune with the audio signal that is pre- 
sented to it. (An audio signal Is basically 
a complex AC signal.) The vibrations re- 
produce sound by sending sound-pres- 
sure waves through the air that vary 
along with the audio signal. The sound 
waves reach your eardrum (which is 
connected to your brain), which trans- 
lates the waves into sounds that you 
have come to understand. Now lefs 
see how the speaker diaphragm is 
made to move back and forth. 


We all know how an electromagnet 
works, and that magnets can be made 
to attract or repel one another. If you 
were to make an electromagnet using 
some insulated wire and a nail, you'd 
find that when current is passed 
through the wire in one direction, one 
end of the nail would attract one pole 
of a magnet while the other end would 
repel It. If you reverse the current flow, 
the opposite would be true. 

Figure 1 shows a cut-away view of the 
average speaker. There you can see 
what is called the moving coil: a hollow 
cylindrical coll that surrounds, but is not 
attached to, a fixed magnet. The mov- 
ing coil is attached to the diaphragm, 
and is allowed to move back and forth 
around the fixed magnet. When It 
moves it takes the diaphragm with It. 

When an audio or AC signal is passed 
through the moving coil. It tries to repel 
and attract the fixed magnet— just like 
the electromagnet made from the wire 
and nail. But since the fixed magnet is 
stationary, the diaphragm Is forced to 
move back and forth in time with the 
oscillations of the audio signal. As the 
diaphragm oscillates, it creates the 
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Fig. 1. Here is a cut-away side view of the 
average speaker. 

pressure (or sound) waves that are de- 
tected by the ear. Now lefs see what 
piezoelectric film is, and how we can 
make it behave like a speaker. 

Piezoelectric Film. A piezoeiectric 
material has the ability to turn a me- 
chanical force into eiectricity and it 
can also produce a mechanical force 
when subjected to electricity. Some- 
times the material is a rigid ceramic or 
crystal-like substance, as Is the case 
with a quartz crystal. But in this project, 
we are going to use a piezoelectric 
substance made from a flexible plastic 
film. 

Piezoelectric film contains dipoles 
that are produced In the materiars 
crystalline structure. A dipole is a mole- 
cule that has opposite polarity on ei- 
ther end (see Fig. 2). The film is 
metallized on either side so that a volt- 
age can be placed across the film. The 
voltage causes the dipoles to align, 
and the material to change in shape as 
shown In Fig. 3 (as It gets thinner, it gets 
longer and wider). When an audio or 
AC signal is placed across the film, the 
film changes shape in accordance 
with the signal. As the voltage polarity 
reverses, the film bends in the opposite 
direction. And, as you might have 
guessed, the film can produce sound 
waves much like a regular speaker. 

The only problem is that piezoelectric 
film requires a high voltage to produce 
the desired effect, therefore a common 
1-volt peak-to-peak audio signal will 
not do the job. What we need is a "high- 
voltage" audio amplifier to make the 
film act like a speaker. With that in mind. 


lefs take a look at the circuit that Is used 
to drive the film speaker. 

Circuitry. The schematic diagram for 
the amplifier is shown in Fig. 4. An audio 
signal is input at J1, an RCA jack. A volt- 
age divider, consisting of R1 and R2, 
provides a load for the signal source; R2 
(a 2000-ohm potentiometer) also 
serves as a volume control. The signal is 
amplified by U1, an LM386 low-power 
audio amplifier. Power is supplied by 
the 9-volt battery, B1, while capacitor 
Cl is used to filter the supply line. The 
amplifier gain is set to about 60 by R3 
and C3. Resistor R4 and capacitor C4 
cause low frequencies to be amplified 
more than high ones to improve the 
speaker's sound. 



CRYSTALINE 

DIPOLES 


Fig. 2. Piezoelectric film contains dipoles; 
a molecule that has a natural opposite 
polarity on either end. 





VOLTAGE 


Fig. 3. A voltage causes the dipoles to 
align, and the material to change its 
shape. 


PARTS LIST FOR THE 
MAGIC FILM SPEAKER 

RESISTORS 

(All fixed resistors are !4~watt, 5% units, 
unless otherwise noted ) 

Ri--~8200~ohm 

R2 — 2000-ohm, potentiometer 

R3--470-ohm 

R4— 22,000-ohm 

R5, R6-— 10~ohm 

R7 — 470-ohm, 

CAPACITORS 

Cl, C5 — 0.1-|jlF, ceramic-disc 

C2, C3--10-MLF, 35-WVDC, electrolytic 

CA — ,01-p<F, ceramic-disc 

C6— 100-|jlF, 25-WVDC, electmlytic 

ADDITIONAL PARTS AND MATERIALS 

Ul— LM386 low-power audio amplifier, 
integrated circuit 

T1 — 1:10 step-up audio transformer 
SI— SPST switch 
B1 — ^9-volt transistor-radio battery 
J1 — Phono jack 

SPKRl — Piezoelectric film, see text 
Printed-circuit materials, 8-pin IC 
socket, speaker-lead wire, 9-volt 
battery holder and connector, foam- 
rubber feet, etc. 

Note: Tlie Magical Film Speaker (kit 
SK-120) is available for $21,95 from 
Heathkit, Heath Company, Benton 
Harbor, MI 49022; Tel. 

800-253-0570. The kit includes 
everything in the Parts List, except the 
9-volt battery. 

Piezoelectric film is available from 
Atochem North America, 3 Parkway, 
I^iladelphia, PA 19102. Contact them 
directly for pricing and other 
information 

Components R5, C2, and C5 stabilize 
the amplifier, while R6 and the primary 
of T1 act as a load for U1. DC voltage is 
blocked from the primary of T1 by C6. 



audio signal is fed to the circuit via J1 and is highly amplified to operate the film speaker. 
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Fig. 5. You can make your own printed-circuit board from this foil pattern. 



board using this parts-placement diagram 
as a guide. 

allowing only audio to be coupled to T1 . 
Transformer T1 steps up the audio signal 
by a factor of ten to drive the 
piezoelectric-film speaker. Resistor R7 
limits current in case the output is acci- 
dentally shorted to ground. 

Construction. Ifs a good Idea to use a 
printed-circuit board for this project. 
You can make your own from the foil 
pattern provided in Fig. 5, or use the 
board that comes with the kit. You could 
also probably get away with using a 
piece of perfboard. If you use a 
printed-circuit board, solder the parts 
to the board as shown In the parts- 
placement diagram In Fig. 6. 

Be sure to observe proper compo- 
nent polarity — especially with the Inte- 
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Fig. 7. Solder a lead to a piece of copper- 
foil tape and then stick the tape on the 
piezoelectric film . 


grated circuit, U1. Make sure that your 
soldering Is done carefully, and be sure 
to check the board for any solder 
shorts, opens, cold-soldered leads, and 
heavy flux buildups when you're done. 

The 9-volt battery holder Is mounted 
to the board using a couple of small 
screws, althougl^ some double-sided 
tape will do. The leads from the battery 
holder are soldered to plus (-F) and 
minus (-) points on the board; positive 
(red) to -f and negative (black) to - . 
The PC board Is designed to directly, 
accept a particular RCA jack for J1 that 
is included in the kit. If you use a dif- 
ferent RCA jack, simply solder the con- 


nections as shown In Fig. 6. Then you 
have to use an adapter cable to supply 
an input signal to J1, depending on the 
source that you're using. 

The speaker is made from a piece of 
piezoelectric film that measures 5 by 8 
inches. When making electrical con- 
tact with the piezoelectric film, you 
cannot just solder a lead directly to the 
film, because the solder will melt right 
through it. You have to use some cop- 
per-foil tape with a conductive adhe- 
sive backing; that tape is normally used 
to repair PC-board traces. Solder a 
lead to a piece of copper-foil tape and 
then stick the tape on the piezoelectric 
film, as shown in Fig. 7. Do the same on 
the opposite side of the film in the same 
position. The speaker leads — any 
length of stranded insulated wire — are 
soldered to the points indicated In Fig. 

6, with the lead on the exposed surface 
of the film going to the upper speaker 
pad. 

The film needs something to help It 
hold its shape. The kit comes with a thin 
piece of styrofoam, and the film al- 
ready has an adhesive backing on one 
side. If you're building the project from 
scratch, try using the bottom of a 
styrofoam meat-packing tray — the 
thinner the better. Or try attaching the 
film to a sheet of glass or some other 
unusual surface — a balloon, for in- 
stance. To adhere the film to the 
styrofoam pad, try using a "roll of adhe- 
sive" sold In art-supply stores — ifs like 
tape without the tape — ^just glue on a 
paper backing. Whatever kind of ad- 
hesive you use, be sure apply only a thin 
layer and try not to trap any dirt or air 
bubbles between the film and the 
backing. 

Finish up by placing foam-rubber 
feet on the bottom of the board. The 
feet will provide a steady base for the 
project. 

Operation. Because the unit has a 
volume control, almost any audio-sig- 
nal source will work; an earphone jack, 
an output from a tape deck or CD play- 
er, etc. With the power off, and the vol- 
ume control set at mid-point, connect 
an audio signal to J1. Turn on the power 
and you should hear the audio. You will 
notice that by bending the speaker 
film, the volume will vary. Try doing 
something unusual like mounting the 
speaker In a picture frame. You could 
also mount It curved on a piece of 
cardboard to achieve maximum vol- 
ume. Then plug It In to your TV's ear- 
phone jack for a unique novelty item. ■ 
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are many interesting projects that require 
sinewave oscillators. If you only know 
how to design square-wave generators, 
or need a refresher in sinewave 
generation then this is the 
article for you. 


All About 


BY 

RON C. JOHNSON 


OSCILLATORS 


I f youVe been involved in elec- 
tronics os a hobbyist for a while, or 
even if you're just getting started, 
no doubt you have seen or heard 
about various uses for sinewave os- 
cillators. Sound generators, signal 
sources, radios, televisions, and tape 
decks use such oscillator circuits to gen- 
erate signals used in their operation. 

So you've encountered sinewave os- 
cillator circuits, but might wonder about 
how they work? What makes them 
create an alternating voltage at their 
output with only DC going in? 

Thafs what we'll be looking at here: 
the ingredients, if you will, that go into 
making a circuit oscillate. We'll also 
take a look at some basic (and some 
familiar) circuits and how they meet the 
requirements needed for oscillation. 

Sinewave Oscillators. Figure 1 shows 
the block diagram of the most basic 
sinewqve oscillator. The type of design 
produces a sinewave at a particular 
frequency. The top section is an ampli- 
fier and the bottom is a frequency-de- 
pendent attenuation and phase-shift 
network. The amplifier is like any other 
amplifier; Its gain produces a copy of 
the input at the output but with a larger 
amplitude. 

Note that we show the output of the 
amplifier connected to the attenuator/ 
phase-shift network and the output of 
the network is connected back to the 
Input of the amplifier. You might be 
wondering why the output of the ampli- 
fier fed back to its own input. Thafs a 
good question. Part of the answer Is that 
in order to create an AC signal the am- 


plifier needs a signal to amplify. But that 
is only a partial answer because, al- 
though the resonant feedback network 
is designed to give maximum output at 
the chosen frequency. It can't create 
that signal out of nothing. The amplifier 
has to supply a signal so the network 
can do its part. But where Is the signal 
being generated? What came first, the 
chicken or the egg? 

Well, In this case, neither. Obviously, a 
signal must be generated somewhere 
to start the whole process. In an actual 
oscillator that can happen in a couple 
of ways. One common way Is that when 
the power Is switched on, a small volt- 
age spike occurs somewhere in the 
amplifier. You can think of a spike as a 
short burst of a range of frequencies or 
harmonics. Anyway, the amplifier adds 
gain to the glitch and sends it to the 
feedback network. The resonant circuit 
filters out all the harmonics except the 
ones near its resonant frequency, which 
It sends to the amplifier. The amplifier in 
turn amplifies that signal and sends it to 
the feedback network, and so on. And 



Fig. I . A sinewave oscillator can be 
broken down into two key sections: an 
amplifier and a frequency sensitive 
feedback network. 


that's how oscillation starts. However, 
that explanation is only partially true; 
we'll clear up the problems with it a little 
later. 

Let’s Look at the Amplifier. In order 
for a circuit to oscillate, it must have two 
important characteristics: The overall 
gain of the circuit must be 1, and the 
total "phase shift' through the circuit 
(which we'll discuss later) must be zero. 

First, the gain. Why a gain of one? 
Lets assume the oscillator is operating 
normally — outputting a sinewave at 
some frequency — but the overall gain 
of the circuit is made greater than one. 
Each time the signal is fed back around 
the loop Its amplitude would increase 
by the gain until the maximum output 
voltage swing of the amplifier was ex- 
ceeded. At that point, the sinewave 
would begin to clip causing distortion. 

Now lefs assume that the loop gain Is 
reduced to less than one. Each time the 
signal was fed back through the loop, it 
would decrease until there was no sig- 
nal left. So, for stable, undistorted oper- 
ation, the gain of the loop must be one. 

But what determines the overall loop 
gain? If the amplifier has voltage gain, 
which we call A^, and the feedback 
network has attenuation, which is B. The 
overall loop gain, A^, can be expressed 
as: 

Al=A^xB = 1 

So we should find out how much at- 
tenuation is Inherent in a particular 
feedback loop and set the gain of the 
amp to offset it so that the overall loop 
gain is one. 
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Fig. 2. A phase-shift oscillator relies on the fact that the feedback network will permit 
only a signal of the desired frequency to have a 360° phase shift around the loop. 


Before we leave the topic of total 
loop gain, one more aspect should be 
considered: When we talked about 
how the oscillator gets started, we said 
that a small signal created by swItch-on 
transients was amplified, fed back, and 
amplified some more, increasing in 
amplitude until the desired output sig- 
nal was obtained. How could that hap- 
pen with an overall loop gain of one? 
Sorry, but the answer is that it couldn't. 

In practical cases, the overall loop 
gain at start-up must exceed one in 
order for the oscillator to operate. In 
some cases that Is accomplished by a 
portion of the circuit that only operates 
when the circuit Is first turned on. In 
other cases, the operation of circuit it- 
self limits the gain once the output 
nears clipping. To do that, the loop gain 
must be only slightly higher than one. 

Phase Shift. Now let's look at the 
other requirement for oscillation: the 
total phase shift must be zero. We say 
"total" phase shift because the ampli- 
fier may provide a phase shift. Some 
amplifiers invert the input signal. That is 
equivalent to a phase shift of 180°; in- 
verting the signal. twice creates a 
phase shift of 360°, which would put the 
output back in phase with the input sig- 
nal. 

We need to know the amplifier's 
phase shift to design the feedback net- 
work. We have already said that the job 
of the attenuator and frequency net- 
work is to dictate the frequency at 
which the oscillator operates. Usually it 
is some form of resonant or tuned circuit 
that has a phase-shift of its own. If the 
phase shift of the network doesn't com- 
pliment the phase shift of the ampli- 
fier — to make the overall shift 0° or 
360° — the waves produced by them 
will destructively interfere. The circuit will 
either oscillate at the wrong frequency 
or fail to oscillate altogether. With that 



Fig. 3. A Wien-bridge oscillator uses two 
feedback loops, a negative loop to limit 
the gain, and a positive loop to set the 
frequency. 

under our belts, lefs look at a couple of 
practical circuits. 

The Phase-Shift Oscillator. The cir- 
cuit in Fig. 2 is called a phase-shift os- 
cillator. In this particular circuit, an op- 
amp and two resistors (R1 and R2) form 
the amplifier. The feedback circuit con- 
sists of three capacitors (all with the 
same value, C) and three resistors (all 
with the value R) that set the frequency 
of oscillation. As the signal is fed through 
the network, a phase shift of 180° oc- 
curs. Hence, the name "phase-shift os- 
cillator." The other important aspect of 
the feedback network is that it gives an 
attenuation, B, of V 29 . 

Since a feedback network has an in- 
herent phase shift of 180°, and we have 
said that we need the signal in phase 
(360°), we use an inverting amplifier to 
add another 180° phase shift. That takes 
care of the phase-shift requirement for 
oscillation. 

We have to now set the gain. If the 
feedback network has an attenuation 
of y29, the gain of the amp must be 29 in 
order to achieve an overall loop gain 
of one: 

Al=A^xB = 29x1/29 = 1 
The gain of the amplifier, A^, is deter- 


mined by the ratio of the resistors R1 
and R2 as follows: 

A^ = R1/R1 

if A^= 29 and R1 = 10,000 ohms: 

R2 = 10,000 X 29 = 290,000 ohms 

To make sure the circuit will start oscillat- 
ing we can choose the next higher re- 
sistor value of 330k, which will give us an 
amplifier gain of 33 and an overall loop 
gain of 1.14. That should be enough to 
ensure start up of the oscillator. Losses in 
the circuit components will offset the 
extra gain, so once the circuit starts os- 
cillating it shouldn't go into clipping. 

We can determine the frequency of 
oscillation using the following formula: 

f=1/(2jiV6RC) 

According to that equation, if we used 
.01-|xF capacitors and 10k resistors the 
frequency is 1.59 kHz. 

The circuit Is actually quite simple 
and easy to set up using practically any 
op-amp. The drawback to the circuit is 
that it Isn't very stable. Temperature varl- 
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Fig. 4. This basic Colpitts oscillator is 
built from discrete components, but 
contains an amplifier and feedback 
network like the other oscillator circuits. 

ations in the components can cause 
the frequency to drift so It Isn't used very 
often. 

Next we'll look at a circuit that uses a 
slightly different technique to achieve 
the same results. 

The Wien Bridge Oscillator. The 

Wien Bridge uses fwo feedback loops. 
One supplies positive feedback 
through a bandpass filter that has zero 
phase shift and an attenuation of 1/3 at 
(Continued on page 84) 
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CIRCLE 119 ON FREE INFORMATION CARD 


Anyone can make professional-looking printed-circuit patterns 
and save precious time and money. 


C omputers have found their way 
into just about every facet of our 
existence. They have even be- 
come essential to many of us in our 
daily lives. Computers control many of 
the things we now take for granted and 
countless feats could not be achieved 
without them. To find examples all one 
has to do is look around: communica- 
tions, transportation, even household 
appliances are computerized. They 
speed through many previously tedious 
tasks, and can even change those 
chores into creative enjoyable outlets 
for us. 

Working on my computer became 
an enjoyable task even for me, second 
only to building electronic devices. 
Eventually I learned I could combine 
the Iwo interests by using my computer 
to help me design the printed-circuit 
foil patterns used for my projects. Pro- 
ducing accurate printed-circuit boards 
is the most demanding part of any 
electronic construction project and 
double-sided boards more than dou- 
ble the chore. But as I mentioned, there 
is an affordable and easy-to-run com- 
puter program to tackle the job. The 
program is so easy to run, that within 30 
minutes you will be well on your way to 
making all your PC patterns this way. 


PCBoards: The Program. The pro- 
gram is called PCBoards by Ralph A. 
Lindstrom (from PCBoards, 2110 14th Av- 
enue South, Birmingham, Alabama 
35205; Tel. 205-933-1122). PCBoards 
runs on any IBM PC or compatible sys- 
tem with a minimum 384k of memory 
and CGA. It even runs on a single disk- 
drive system, but requires DOS version 
3.0 or higher. The foil patterns it gener- 
ates can be printed out using an IBM 
graphics-compatible dot-matrix 
printer, which works well. However, for 
absolutely superb results, you can use 
an HP Laser Jet II or a compatible laser 
printer. 

The program starts with a 'Viewporf' 
or 'Vindow" on the screen (see photos). 
The window Is filled with a grid of dots 
representing y 2 o-inch increments on a 
circuit board. The viewport on the 
monitor Is only a small portion of the 
total allowed workspace of 6.05 x 13- 
inches. 

Inside the viewport is a small green 
box that is used as a cursor. The cursor 
can be moved around via the arrow 
keys. If you try to move off the edge of 
the viewport, the viewport is redrawn to 
reveal the portions of the board hidden 
from view. When you first begin to draw 
a pattern, the cursor and traces start 


out green, indicating you are operating 
on the bottom or solder side of the 
board. When working on the top or 
component layer, the cursor and traces 
appear red. The areas where traces 
overlap are shown in yellow. 

Across the bottom of the screen are 
some helpful status Indicators. At the 
lower left is an "absolute counter." The 
absolute counter displays the x-y coor- 
dinates of the cursor at all times. The 
coordinates are always relative to the 
upper left corner of the board (not nec- 
essarily the viewport). 

Just to the right of the absolute coun- 
ter is an arrow that is a further indication 
of the board layer you are working on. 
When working on the solder side of the 
board the arrow points down. Pressing 
the minus key flips the arrow to point up 
and changes the current layer to the 
top or component side of the board. 
The plus key will return you to the lower 
side. 

At the lower-right of the screen is a 
"relative counter." That counter also 
tracks the cursor position, but relative to 
the last time it was zeroed by using the 
insert key. 

At the bottom middle of the display, is 
the "selection block." That indicator tells 
you which command you are currently 
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executing or just displays the PCBoards' 
logo if no choice has been mode. The 
selection block is changed by selecting 
an option from the menu, so lefs look at 
the menu options. 

The Command Menu. The menu is 
filled with commands for designing 
boards and performing some file-man- 
agement operations. To bring up the 
menu you must position the cursor at an 
unoccupied point and press F2. You 
can select a command from the menu 
by typing the capital letter that ap- 
pears in that command on the menu, 
or you can use the up and down arrow 
keys to position a highlight bar over the 
desired command. Once the highlight 
bar is In position, the command can be 
executed by just hitting the enter key, or 
by pressing the F1 key (which causes an 
asterisk to appear next to the com- 
mand) and pressing the insert key. 
Pressing the insert key returns you from 
the menu, but you also could leave the 
menu by pressing the Escape key. 

Once you are familiar with the pro- 
gram you can execute a command 
simply by typing the capital letter that 
appears in that command without call- 
ing up the menu. This feature saves 
considerable time. 

The Command Options. Taking the 


command options in order, the first 
command on the menus is the "pad" 
command. That command positions 
component pads on both layers of the 
workspace at once. Move the cursor to 
the desired spot and press the F1 key to 
place, or F2 to remove a pad. 

The next command is "via." A via is a 
small square pad used for plated- 
through holes on both layers of a 
workspace. Via's are also typically used 
to designate pin one of dual in-line 
packages (DIP'S). Using this command 
places a via at the cursor position. 

The DIP command places the pads 
for a DIP socket on the board. However, 
before carrying out the DIP command, 
the size and orientation of the pins 
should be selected. To do this press the 
insert key after pointing to the DIP com- 
mand on the menu. That calls up a 
dialog box that allows you to adjust the 
size and orientation. While at the dialog 
box, pressing the F1 key steps you 
through the sizes of DIP'S from 6 to 40 
pins. The program will automatically 
adjust the spacing of the pins. Striking 
F2 changes the orientation of the DIP to 
the desired direction. 

The DIP'S number one pin will be 
placed at the cursor location by then 
pressing the F1 key. The rest of the DIP 
will placed according to the orienta- 
tion you selected. Removing a DIP is 


accomplished by locating the cursor 
over each pin and pressing F2, which 
removes one pin at a time. 

If you execute the DIP command 
without using the dialog box, then a 
default 6-pin socket with south orienta- 
tion (the socket below pin 1) will be gen- 
erated. 

Placing down pads for a single in-line 
package (SIP) is akin to choosing a DIP 
The SIP command performs this task. 
The size and orientation need to be 
designated before carrying out the 
command. The insert key calls up the 
dialog box just as it did for the DIP com- 
mand. The F1 key walks you through the 
sizes up to 40 pins. The F2 key allows you 
to select one of the four possible orien- 
tations. 

The "thin" command creates 20-mil 
wide traces to connect pads, DIP'S, etc. 
Horizontal and vertical traces are al- 
lowed, but not angles. With the y 2 o-inch 
spacing allowed, that would rarely 
cause a problem. Traces can be 
placed between pads, but you must 
print in the 2 x mode, to yield enough 
clearance for the trace. 

To create a thin trace you would press 
the F2 key to call the menu up, select 
the thin command, and press insert to 
remove the menu. Then you use the 
arrow keys to move the cursor to the 
starting point and press the F1 key. The 
cursor block will change from a box to a 
solid block, indicating a route is in pro- 
gress. Move cursor to the ending point 
and again press the F1 key. The trace is 
then drawn connected to any pads 
along the route you followed. Placing 
the cursor over a thin trace and press- 
ing F2 removes the trace up to the ad- 
jacent junctions. 

The "thick" command expands thin 
traces to 50 mils wide. You must have a 
thin trace already in place to execute 
this command. As with the other com- 
mands, the F1 key invokes the order, 
and the F2 key revokes it. 

By using the "fill" command you can 
place down 50 mil square blocks. Press- 
ing the F1 key places the solid block on 
the appropriate layer, and the F2 key 
removes them. If you press the F1 key 
while the cursor is on an already filled 
block (you can just press the F1 key 
twice) the entire layer in the viewport 
will be filled. The fill stops when it 
reaches either a thick trace or another 
fill. Pads, thin traces, and text will all be 
bypassed. This command is convenient 
for making larger pads. 

The ability to copy part of the current 
pattern, or load .a previously saved one 



The viewport { or window) shows you only a portion of the PC board you are working on. The 
cursor position, layer, current operation, and other information are. also displayed. 
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is accomplished by using the "Block" 
command. When you select block from 
the main menu, another menu will ap- 
pear with o list of different block opera- 
tions. "Load block" is used to import 
portions of circuits or entire patterns 
that have been saved to disk. "Mark 
block" allows you to mark the corners of 
the area you wish to manipulate. The 
other options on the block menu 
(place, erase, save, and quit) are self 
explanatory. The Block command can 
save considerable time when working 
with frequently used patterns. 

The "texf' command permits you to 
put text down. When working on the 
component or top layer, text will ap- 
pear properly, but on the lower layer 
text appears as a mirror image. Pressing 
the insert key allows you to change the 
text's direction, and return to the 
workspace. 

Invoking "load" calls up a dialog box 
requesting a file name. You can type in 
the name of a previously stored file and 
hit enter to load the pattern stored in 
the file. 

The dialog box for the save com- 
mand asks for you to assign a file name 
if you have not done so already. Saves 
should be performed often to prevent 
losses In case of a mistake or some 
other disaster. 

The "zoom" command allows you to 
view the entire 6.05 x 13-Inch 
workspace at once. Zoom is useful for 
finding your way around large patterns. 
Statistics for the pattern are displayed in 
this mode as well. 

Executing the "clear" command will 
wipe out both sides of the work area. 
You must be sure you have previously 
saved any important art work. With the 
viewport cleared, you will be returned 
to the top-left corner of the workspace. 

Suspending work temporarily to run 
another application Is possible with the 
"shell" option, but this feature must only 
be used with DOS version 3.0 or higher. 
To return to the memory-resident 
PCBoards program, just type in "exit." To 
use shell while running PCBoards from a 
floppy disk, you must have a copy of 
COMMAND.COM on the disk with PC- 
Boards. 

Using the "quit" option causes the 
program to prompt you for con- 
firmation. If you answer "yes," it will re- 
turn you to DOS. Thafs to give you a 
chance to make sure you have saved 
any changes or important art work be- 
fore quitting. 

Using the Program. To help you 
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There is one main menu, shown here. It 
contains all the commands youll need to 
run the software, although there are some 
dialog boxes as well. 

along, there Is a 14 page manual in on 
the program disk, that can be printed 
by typing "ACOPY MANUAL.TXT PRN" at 
the DOS prompt. PCBoards also has in- 
stant on-line help. To get help on the 
subject needed, press "?" then the let- 
ter of the command you need as- 
sistance with. To get an index of 
available help topics, just press "?" 
twice. The program also beeps you to 
notify you if you attempt to perform any 
illegal function that cannot be carried 
out. 

There Is also a telephone number for 
technical assistance. I did have to use it 
one time, but the problem was my 
quirky Tandy monitor. The author of the 
program suggested this fix: By hitting 
<Alt-F>, you can change the fore- 
ground colors. By pressing <Alt-B>, you 
toggle through background colors. I 
not only learned how to intensify over- 
lapping areas, but how to easily use 
colors that are not listed in the pro- 
gram's manual. 

You may run PCBoards with a mouse. 
This feature of course greatly simplifies 
the pattern-making task, but It is not 
required. For those of you that have 
never used a mouse, try one before you 
say you don't need one. Cver half of my 
software runs better with one, including 
this program. 

Cf course maneuvering the mouse, 
moves the cursor. Pressing the left 
mouse button Is the same as hitting FI. 
Pressing the right mouse button is the 
same as hitting F2. Hitting both mouse 
buttons simultaneously corresponds to 
pressing the insert key. Being able to 
substitute the arrow keys, FI, F2, and 
insert key by a mouse, significantly sim- 
plifies the running of PCBoards. I've 
found by typing the menu commands' 
capital letters with my free hand, and 


the mouse with the other, I can breeze 
through making printed-circuit pat- 
terns. 

Before you print a pattern, you will 
need to place a thin or thick trace all 
the way around your layout. That pre- 
vents the outermost pads from being 
printed Incorrectly. 

When printing layouts with PCBoards, 
you have the choice of printing pat- 
terns the original size, double size, draft, 
or final artwork. For best results when 
using a dot-matrix printer, choose dou- 
ble size and final artwork. The printer will 
make three passes and the quality in- 
creases even more when the pattern is 
reduced by a copy machine. The 
printer driver will also prompt you for 
separate upper or lower board layouts. 
The grid -work that you see on the 
screen will disappear when printing, so 
don't worry about that. If using a laser 
printer, it Is possible to print directly to 
transparency sheets. 

By entering "DRILL" followed by a 
PCBoards filename at the DCS prompt, 
the program will create an X-Y drilling 
list and print It for use in mass manufac- 
turing of PC boards. 

After trying several other printed-cir- 
cuit board design programs, PCBoards 
has become my favorite. The program 
is easy to run, inexpensive, and delivers 
high-quality printing for either dot-ma- 
trix or laser printers. Professionals as well 
as non-professionals will find this pro- 
gram an effective aid In the production 
of printed-circuit boards. With a com- 
puter at the ready and PCBoards load- 
ed up, I can easily attack the previously 
dreaded task of printed-circuit pattern 
creation. 

Ordering Info. A PCBoards Demo disk 
is offered with two complimentary 
demo programs, PCRoute, and Super- 
CAD. PCRoute Is a powerful autorouter 
layout program for PCBoards. Super- 
CAD is a computer-aided design pro- 
gram that flatters both PCBoards and 
PCRoute. The cost for the 3 Demo disks is 
$10 and shipping is free for all pre-pald 
orders. The $10 may be credited to- 
wards the purchase of PCBoards. 
PCBoards Demo is a full working pro- 
gram minus the save function. No art- 
work can be saved, but the demo has 3 
sample patterns. 

As for PCBoards itself, the program 
sells for $99 and shipping is free for all 
pre-paid orders. For more Information 
on PCBoards, contact the company di- 
rectly, or circle No. 119 on the Free Infor- 
mation Card. ■ 
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POPULAR ELECTRONICS 


PRODUCT 
TEST REPORTS 


By Len Feldman 

Sony CCD- 
TR4 
Camcorder 


B illed as the world's 
"smallesf camcorder, 
Sony's CCD-TR4 Is one of 
three new camcorders that 
serve to expand their 8mm 
TR-serles of small, hand- 
held camcorders. The CCD- 
TR4 measures only AYa 
inches wide by 41/8 inches 
high by 6% inches deep 
and weighs a mere 1 
pound, 9 ounces (without 
tape and battery). Despite 
its small sizp, it offers many 
of the features found in 
Sony's earlier, and highly 
successful CCD-TR5 model. 

This unit is equipped with 
a 6-times variable-speed 
power-zoom lens (f7- 
42mm) with macro-focus- 
ing. With a 5-lux minimum- 
illumination rating, the 



The Sony CCD-TR4 8mm camcorder. 

CCD-TR4 performs well in 
low light situations. The 
camcorder features a Ya- 
Inch CCD image sensor 
with 270,000 pixels and a 
four-speed variable shutter 
with a top speed of y 4 oooth 
of a second. Automatic fea- 
tures include through-the- 
lens auto-focusing, auto-iris 
adjustment, and automatic 
white balance. A one-page 


superimposer lets you add 
titles or other graphic ele- 
ments in any one of eight 
colors. Like other Sony 
"Handycam" units, the 
CCD-TR4 features a flying 
erase head for clean transi- 
tions between scenes. 

The CCD-TR4 incorpo- 
rates a new "Quick 
Recording" mechanism that 
significantly reduces the in- 
terval between the time the 
record button is pressed 
and the time the unit actu- 
ally begins recording. 

During recording, a linear 
time counter displays the 
tape position through the 
viewfinder in hours, minutes, 
and seconds. The current 
time and date can be su- 
perimposed on a video 
recording at the touch of a 
button. Edit search and rec- 
ord-review functions permit 
playback while the unit is 
still in the camera mode. 

Once a video recording 
is completed, the CCD-TR4 
can be connected to a TV 
set for playback or to any 
videocassette recorder for 
editing and dubbing, using 
its switchable audio/vIdeo 
input/output terminals. An 
RF-modulator supplied with 
the unit permits direct con- 
nection to the antenna 
terminals of a TV set (using 
channel 3 or 4) if your TV set 
Is not equipped with direct 
audio and video input 
jacks. 

The CCD-TR4 is available 
In standard black color (as 
was the sample we tested) 
or in white. Accessories sup- 
plied with the unit include a 
carrying strap, a nickel-cad- 
mium battery, and a 
battery charger that also 
serves to power a slim DC 


power source that can be 
affixed to the camcorder 
instead of the bulkier bat- 
tery where a source of AC is 
available. A handy lens 
cover is attached to the 
front of the camcorder. 

CONTROLS 

Along the left side of the 
camcorder body are a su- 
perimpose switch, a button 
for selecting color of super- 
imposed title or graphics, 
and a memory button for 
memorizing the superim- 
posed scene for 
subsequent recall. Date 
and time setting buttons 
are also found on this sur- 
face, as is the macro-lens 
button, up front. Shutter 
speed and manual focus 
buttons are found along 
the cylindrical surface hous- 
ing the lens itself. A spring- 
loaded battery-release but- 
ton is located near the rear 
of the camcorder. The rear 
surface of the unit is 
equipped with a counter- 
reset button and an edit 
switch, and houses the bat- 
tery or the alternate DC ^ 
power supply. To the right of 
the battery is the start/stop 
switch, which is augmented 
by a standby/lock knob that 
prevents accidental starting 
or stopping of the record- 
ing process. 

The 8mm-cassette hous- 
ing is found on the right 
side of the camcorder 
body. Also found along this 
side surface are an exter- 
nal-microphone input 
(neatly covered by a tiny 
plug button when not in 
use) as well as the audio- 
and vIdeo-input/output 
jacks, which are similarly 
protected when they are 
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not used. Only one pair of 
jocks is provided; the 
choice of whether they ore 
to be used as inputs or 
outputs is made by means 
of a tiny switch. When using 
the jacks to connect the RF 
converter, a third tiny termi- 
nal provides the required 
DC power for the RF con- 
verter. Up front, near the 
zoom lens, is a terminal for 
connection of a remote 
control, while nearby is a 
pushbutton labeled back- 
light that is used to 
compensate for situations in 
which bright lighting occurs 
behind the subject being 
taped. 

The top surface of this 
small unit Is equipped with 
the usual power zoom rock- 
er switch as well as those 
controls normally associ- 
ated with the VCR section 
of the camcorder: the fast- 
forward, fast-rewind, play, 
stop, record, pause, edit- 
search, and power switch. 
The power switch is a three- 
position unit that turns the 
camera on and off and 
also selects either camera 
or VCR mode. 

TEST RESULTS 

As usual, the camcorder 
was turned over to the Ad- 
vanced Product Evaluation 
Laboratories (APEL) for test- 
ing. APEL determined that 
the minimum illumination 
required by this camcorder 
to produce a full-scale vid- 
eo signal was actually lower 
than claimed by Sony, 
measuring 4.3 lux. White 
balance (the amount of 
chrominance or color that 
appears on a neutral ob- 
ject when the balance 
control is set for optimum) • 
was an acceptably low 5 
IRE, while color con- 
tamination measured a bit 
higher than we would have 
liked at 10 IRE. During nor- 
mal use, this degree of 
color contamination is not 
likely to be noticed by most 
users. 

Phase accuracy and 
chroma (or color saturation) 



As shown in this veetorscope 
photo, the phase accuracy and 
chroma (or color saturation) 
were close to perfect. 

were close to perfect, as 
illustrated in the vec- 
torscope photo. The white 
spot In the photo Is virtually 
in the center of the red 
target area and its distance 
from the center of the dis- 
play indicates that color 
saturation levels were just 
about perfect. Thanks to the 
use of a solid-state CCD 
image sensor, there was no 
evidence of streaking, lag, 
or Image retention such as 
one found with earlier cam- 
corders that used vacuum- 
tube sensing devices. 

Horizontal picture resolu- 
tion measured directly from 
the camera was an excel- 
lent 330 lines. That, by the 
way, is about the limit of 
resolution that can be at- 
tained from a live 


broadcast using the NTSC 
system of TV transmission 
used in the U.S. However, 
when measured via the 
complete record/play cy- 
cle, resolution decreased to 
a still acceptable 260 lines. 
That reading Is at the upper 
end of what we expect 
from a standard 8mm-for- 
mat camcorder. The 
chroma AM signal-to-noise 
ratio when measured di- 
rectly from the camera 
output, was a high 44.0 dB, 
but decreased to 36.5 dB 
when measured via the 
complete record/play cy- 
cle. Conversely, luminance 
(or brightness) signal-to- 
nolse ratio was actually a 
bit better when measured 
via the record/play cycle 
than it was when measured 
directly from the camera 
output. The two results were 
40.8 dB from the camera 
and 41.8 dB for the entire 
record/play cycle. 

APEL reports that the 
built-in microphone deliv- 
ered a maximum audio- 
output signal level of 0.56 
volts, while the sensitivity for 
the external-microphone in- 
put was 5 millivolts. The 
audio signal-to-noise ratio 
was an adequate 63.2 dB. 


TEST RESULTS— SONY CCD-re4 CAMCORDER 
Video Section 


Specification 

Minimum illumination 
White balance 
Color contamination 
Phase accuracy and color saturation 
Resolution 
camera mode 
Rec./play output 
Video signal-to-noise ratio 
Camera (chroma AM/luminance) 
Rec./play (chroma AM/luminance) 


Audio Section 


Microphone maximum output 
External microphone sensitivity 
Signal-to-noise ratio 


Additional Oata 


Minimum focus distance 
Macro setting 
Power requirements 
Weight (w/battery & cassette) 
Dimensions (H x W x D, inches) 
Suggested retail price: 


PE Measured 

4.3 lux 
5 IRE 
10 IRE 
(See text) 

330 lines 
260 lines 

44.0/40.8 dB 
36.5/41.8 dB 


0.56 volts 
5.0 mV 
63.2 dB 


38 inches 
Vie inch 
6.5 watts 
214 lbs. 

4 Vi 6 X 4Va X BVa 
$ 1100.00 


HANDS-ON TESTS 

After testing was com- 
plete, the Sony CCD-TR4 
was returned to me for fur- 
ther evaluation. I found that 
the camcorder was a joy to 
use! Having owned both 
full-size and compact cam- 
corders since these devices 
were introduced in the 
mid-1980's, I can attest to 
the fact that this tiny unit 
offers many of the features 
found in much larger, heav- 
ier camcorders. Yet, even 
after hours of continuous 
use, I found that my arm did 
not get tired. Picture quality 
was as good as any we 
have seen for a standard 
8mm-format camcorder. 
About the only types of 
camcorders that would be 
able to improve upon that 
quality would be more ex- 
pensive Super VHS or HI8 
units. 

Sony has managed to 
cram quite a few controls 
Into this small unit, so it may 
take you a while to get 
used to its compact config- 
uration, especially if your 
fingers are on the large 
side. Still, for the ease and 
comfort that the CCD-TR4 
affords. It will be worth the 
effort. The Sony CCD-TR4 
carries a suggested retail 
price of $1100. 

Introduced along with 
the CCD-TR4 were two 
other small units, the CCD- 
TR6 (with a suggested price 
of $1200.00) and the CCD- 
TR7 (carrying a suggested 
price of $1400.00). The 
CCD-TR6 adds an 8 x 
power zoom (as opposed 
to the 6 X zoom of the 
CCD-TR4) while the CCD- 
TR7, with a 410,000 pixel 
CCD, is said to produce 
more detailed images. It Is 
also the first camcorder of 
its size to offer AFM hi-fi 
stereo recording. 

For more information on 
the Sony CCD-TR4 8mm 
camcorder, contact Sony 
(Sony Drive, Park Ridge, NJ 
07656) directly, or circle no. 
120 on the Free Information 
Card. ■ 
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By Marc Ellis 


ANTIQUE RADIO 


Reading The 
Mail 


his month, Til have to 
take a short break from 
the story weVe begun to 
develop on the RCA There- 
min. Ifs going to be 
necessary to send the col- 
umn in about a week early 
because my family and I 
will be on vacation when it 
would normally be due. As 
a result, I haven't had 
enough time to do the nec- 
essary background work to 
continue with the Theremin 
theme. 

That might be a blessing 
in disguise. Quite a few 
reader letters have accu- 
mulated since the last time 




B.W. Brown would like the model number and other data for this 
nice-looking coin radio manufactured by General Electric for 
Radiomatic of America, Inc. 


we were able to devote 
some attention to the mail, 
and ifs about time that as 
many as possible be recog- 
nized in this space. As a 
matter of fact, some of the 
letters date back to last 
November. They didn't get 
the attention they desefved 
then because incoming 
correspondence relating to 
the Theremin contest was at 
Its height. So, without further 
ado, lefs get busy and dive 
into the mailbag! 


WANTED: 

INFORMATION AND 
SCHEMATICS 

Reader John Engel- 
brechfs mom has some 
RCA radios from the 1920's 
and '30's, as well as some 
old radio tubes. John would 
like to determine the value 
of those items, and hopes 
to make contact with a 
knowledgeable person or 
group in his area. Contact 
him at 13907 Drake Drive, 
Rockville, MD 20853. B.W. 
Brown (whose letter is 
postmarked Valley Springs, 
SD, but who neglected to 
Include his address) sent 
along a shot of a nice coin- 
operated hotel radio that 
he's working on. The set is 
marked "Manufactured by 
General Electric for Radi- 
omatic of America, Inc." 
He'd like the model number 
and any background Infor- 
mation he can get. If you 
can help, send the informa- 
tion to me and i'll run it in 
the column at the first op- 
portunity. 

Jim Moody (10 Bobwhite 
Dr., Enon, OH 45323) has a 
wood-cabinet, table-fop ra- 
dio-phono combination 
marked "Aircastle Model 
5044." The phonograph Is a 
three-speed manual, and 
the radio is AM only. He'd 
like to know the name of 
the sefs actual manufac- 
turer — if Aircastle Is not It — 
and the dote of manufac- 
ture. Jim tells me he's an 
old-time reader of Popular 
Electronics and bears the 
Popular Electronics-issued 
short-wave radio listener 
call letters WPE8BAXI Are 
there any other old WPE'ers 
in the audience? 

Steven E. Sebaugh (1124 
Sioux Ave., Jackson, MO 
63755-2752) has a 1925 
Brunswick-Radlola con- 
taining an RCA dual-dial 



This photo is a little dark, 
but Steve Sebaugh hopes for 
an identification of his two- 
dial RCA superhet (see text). 


Superheterodyne. The light- 
ing on the photo he sent in 
leaves a little to be desired, 
but the shot should be suit- 
able for Identification. He'd 
like to get the model 
number, schematic, and re- 
placement LIV199 tubes. 

Lawrence A. Welde (5270 
E. Nassau Circle, En- 
glewood, CO 80110) 
obtained a beautiful R.E. 
Thompson Mfg. Co. (Model 
S-70) Neutrodyne set from 
an office friend. The battery 
compartment of this nicely 
preserved three-dial set 
contained scorecards for a 
1926 Word Series game be- 
tween St. Louis and the New 
York Yankees! Larry's very 
detailed questions on the 
care, feeding, and opera- 
tion of 3-dialers would 
probably require several 
Antique Radio columns to 
answer. I'll try to develop 
some material on this topic 
In the near future. In the 
meantime, if someone can 
help, he'd like to obtain a 
schematic and any other 
available information. 

Dave Winters (343 K St., 
#104, Davis, CA 95616) has 
a Zenith Model 5-S-319 ta- 
ble model in mint 
condition. He'd like to know 
Its age and approximate 
value. Gary Shults (2 
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The interior view of the Stout mystery set features a staggeringly 
long row of 01 A’ s. The large number of tubes suggests that the 
radio might be an early superhet (see text). 


Oregon Way, Henderson, 

NV 89105) would like to get 
servicing information and a 
schematic for a Gloritone 
Model 26 cathedral set. 

Tony Bender (7456 Annin St., 
Holland, OH 43528) has Syl- 
vania Model 630 and 
Triplett Model 66 tube test- 
ers. The Triplett Is missing its 
test chart and the Sylvania 
lacks test data for older 
tubes. 

MYSTERY SETS 

John R. Stout (2635 South- 
crest Dr., Houghton, LA 
71037) sent some shots of a 
mystery set — apparently 
built from a kit— found by 
his daughter while helping 
to tear down an old 
garage. The hole in the 
front panel was possibly 
once occupied by a fila- 
ment voltmeter. I count nine 
tubes (and there may be 
empty sockets for others) in 
this unusual apparatus — ^yet 
there seem to be only two 
panel-adjusted tuned cir- 
cuits. 

Tm wondering If this 
could be a primitive super- 
heterodyne; the four dark, 
cylindrical units at the cen- 
ter rear of the breadboard 
could be IF transformers, 
and the four tubes associ- 
ated with them could be IF 
amplifiers. All the tubes are 
01-A's, says John. He'd like to 
restore the set and donate 
It to a museum, but first he 
needs to identify it! Anyone 
recognize this baby? 


Another mystery battery 
set is In the possession of 
George Paschal (Von 
Haenel and Associates, 639 
West Broadway, Glendale, 
CA 91204). This once-hand- 
some table model has a 
built-in speaker and uses 
four UV-199 tubes. Its design 
resembles that of the 
mid-1920's RCA radios. How- 
ever, the front panel bears 
only the designations 
"Quadrodyne" and "No. 
220." George would like to 
get any information he can 
about this set, and I'm in- 
cluding his very clear front 
view of the radio to assist in 
Identification. 

HELP FOR 
NEWCOMERS 

Fifteen-year-old Matthew 
Ettus (61-55 98 St., Rego 
Park, NY 11374) is just get- 
ting started in radio 
restoration. He needs help 
with his first project, an 


Emerson table model sim- 
ilar to one that appeared in 
my article "A Beginner's 
Guide to Vintage Radio" 
(Popular Electronics, 
November, 1988), but a bit 
larger. Matthew can't find 
the model number for the 
set (It may have been on 
the back — ^which is missing), 
but the numbers E-1665 
and 7XD-113 appear on the 
tuning dial. 

Can someone help Matt 
identify the set and find a 
schematic? He could also 
use some hints on restoring 
or replacing the plastic dial 
window, which Is too yellow- 
ed to see through. (Actually, 
If someone with that exper- 
tise turns up, please also 
share it with me. I'd like to 
include the information in a 
future column.) Finally, Matt 
is interested in locating an 
antique-radio club in his 
area. 

John Quinn (6140 Tyrn- 
bury Drive, Lisle, IL 60532) is 
also just getting started in 
the antique-radio hobby. 

He has a good electronics 
background, but needs 
basic Information on the 
history, dating, and restora- 
tion of old sets. In addition, 
John could use some ad- 
vice on his realignment of a 
Sllvertone table model. 

Steve Burns is a first-time 
antique auto restorer, and 
the 1948 Plymouth he's 
working on came with two 
radios — one installed and 
one for parts. Both of the 
radios are marked Mopar 



Here's a front view of John Stout's mystery monster, which is 
shown artistically posed on a couple of concrete blocks. The 
empty round cutout might have once held a filament voltmeter. 


Model 802 (Philco Model 
C4608-122), yet they ap- 
pear to have different 
internal arrangements. 

Steve would like to discuss 
this, and other specialized 
auto-radio repair problems 
with a knowledgeable per- 
son. He'd also like to get 
schematics and service in- 
formation for the sets. 

PARTS AND REPAIRS 

Does anyone know 
where Marc Halpert (245 
Fairfax Dr., Stratford, CT 
06497) can find a 3KP4 
picture tube? He needs It as 
a replacement for his Pilot 
TV Model 37. John A. Swett 
(8116 Olmway, Olmsted 
Falls, OH 44138) Is looking 
for 15-volt Sonora or 
Arcturus radio tubes for his 
restored 1928 Sonora set. 

And while we're talking 
about tubes, Herschel A. 

Wells (742 Berclair Rd., 
Memphis, TN 38122) needs 
WD-11's for his RCA Radiola 
III receiver. 

Steve Russell (Box 396, Ka- 
lispell, MT 59903) wants a 
knob for his 1946-vintage 
Hoffman Model A 401 ra- 
dio/phono. Steve would 
also like to get an idea of 
the value of that set In 
restored condition. Al La 
Soya (RO. Box 417, Chan- 
nelview, TX 77530) sent 
along a shot of a neat- 
looking tube tester made 
by Westmore, Inc. of Fan- 
wood, NJ (no model 
number given). He needs a 
line-test switch for it, and 
also some advice on re- 
habilitating a Sencore 
tester requiring specialized 
factory parts. 

Leslie Van Luven (60 
Rochelle St., Rochester, NY 
14612) overwhelmed me 
with a number of very 
broad questions on an- 
tique-radio repair (mostly 
relating to the correction of 
various types of cosmetic 
problems). As in the case of 
Larry Weide's questions, the 
answers would require a se- 
ries of special columns to 
(Continued on page 82) 
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COMPUTER BITS 


By Jeff Holtzman 


The 386 
Revolution 


I n the good old days, 
there were three well-de- 
fined classes of IBM- 
compatible personal com- 
puters: PC, XT, and AT. The 
PC sported an 8088 micro- 
processor, five expansion 
slots, and could address 
640K of memory. The XT 
added three slots and a 
hard disk drive to the basic 
PC. The AT substituted an 
80286 microprocessor, a 
better hard disk, and the 
ability to access 16 mega- 
bytes of memory. 

Those basic categories 
made sense in the good 
old days. Then Intel intro- 
duced the 80386 
microprocessor and initi- 



cache memory, as much as 32MB of main memory, and eight 
expansion slots. 


ated the next tidal wave in 
the persona I -computer rev- 
olution. (In case you aren't 
on top of the differences 
between the various micro- 
processors, see the May 
1990 Computer Bits column, 
which gives a quick review.) 

Initially, the 386 just func- 
tioned as a faster AT. But 
gradually, through the Intro- 
duction of faster 386-based 
machines and software that 
could take advantage of 
the 386's distinctive charac- 


teristics, that neat division of 
the market (which included 
the PC, XT, AT, and early 
versions of the 386) disap- 
peared, to be replaced by 
a spectrum running from 
the 386SX to 33-MHz 486 
machines, with 50-MHz units 
on the way. However, the 
market has now seg- 
mented in a way parallel to 
the old division. 

Note that there is no 
mention of the 8088 or the 
80286. That's because those 
machines no longer count. 

If you have one of the older 
machines, use it, but don't 
expect to be able to run 
the really neat new soft- 
ware thafs coming out. If 
you're getting ready to pur- 
chase a new computer, 
don't even think about buy- 
ing anything other than 
some sort of 386. 

In the old divisions, most 
machines used Hercules 
monochrome-graphics 
adapters (or clones there- 
of). However, VGA is the 
new standard. If you can't 
afford color, at least get a 
monochrome VGA monitor. 
BOCA and other compa- 
nies now sell VGA video 
adapters for $100, and I've 
seen mono VGA monitors 
going for about $150. That's 
not much more than a Her- 
cules setup, and VGA is 
much nicer than Hercules. If 
you've got a few extra 
bucks to spare, or if you 
think there's serious comput- 
ing in your future, super 
VGA (800 X 600) is the 
minimum acceptable reso- 
lution for running Windows. 
Super VGA can be had for 
under $500 complete. 

As for how much hard- 
disk space you'll need, re- 
member that graphics 
software eats up disk 
space. A 40-megabyte 


drive is the bare minimum; 

80 megabytes will give you 
room to grow. You'll need 
more semiconductor mem- 
ory (RAM) as well. Four 
megabytes will get you go- 
ing with Windows, and 
shouldn't set you back more 
than $200. Eight megabytes 
is much more comfortable. 

Think 386 prices are 
high? By way of com- 
parison, I bought a real IBM 
XT in the winter of 1986 with 
256K of memory, a 20- 
megabyte hard disk, and 
no video system for about 
$1900. 1 added my own 
Hercules system for about 
$250. For about the same 
amount of money, I can 
now get a 16-MHz 386SX 
with a 1024 x 768 Super 
VGA system and 100MB 
hard disk, or a 25-MHz 
386DX system with mono 
VGA from a reputable mail- 
order dealer. 

BUY OR UPGRADE? 

But what if you've got a 
perfectly good system that 
you just can't junk? If Ifs 
anything less than an AT, 
give it to your kids, younger 
siblings, or church. You can 
try to sell it, but good luck. 

Or you might consider 
keeping it around as a sec- 
ond machine, something 
for your spouse to use, or 
connect your modem to it 
and use It for uploading 
and downloading while you 
work (or play) on the main 
machine. 

If ifs an AT with a reason- 
ably fast hard disk and 
decent video, you can up- 
grade it by buying a new 
386 motherboard. However, 
if you have to upgrade 
more than one component, 
you're probably better off 
buying a whole new system. 
Whether buying new or up- 
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TABLE 1~-4:0MPUTER CONSIDERATIONS 


Feature 


386SX minimum; 386DX on a reasonable budget; 
486 as long-term investment. 


You can never get enough; 25-MHz should be the 
minimum 


The amount and placement of RAM varies widely, 
ifs better on the motherboard than on a special 
expansion card. Even on the motherboard, 
location is important; RAM on some boards 
interferes with expansion cards. Behind the 
keyboard connector Is best. 


The three choices are DIP (chips), SIMM’s and 
SIPP’s, DIP'S are on the way out; SIMM's are 
more popular, hence cheaper, than SIPP’s. Don’t 
buy 256K SIMM’s or SIPP’s. If your board will 
accept them, buy 4MB units. 


Wait states allow use of cheaper memory but slow 
a board down. 


Check your board to be sure, but generally 25- 
MHz boards require 80 ns chips for 1 wait state, 
70 ns chips for 0 wait states, and 33-MHz boards 
require 70 ns for 1 and 60 ns for 0. 


Memory Speed 


Some boards perform better when memory Is 
added in certain multiples. For example, Jameco’s 
JE3533 will run with 1 or 4 MB, but it really 
needs 2, 8, or 16 MB to run most efficiently 


Memory 

Architecture 


AT or mini. Mini size fits in XT type case; most 
have mounting holes for AT case as well. 


Should have a socket for 80387 or Weitek 3167. 


Math Coprocessor 


Special high-speed RAM that provides faster 
access to main RAM, Cached boards cost more 
but provide better performance. During the past 
year, non-cached boards have become more and 
more scarce. 64K or 128K of cache Is acceptable 
for most applications. 


Many vendors use integrated chip sets (made by 
Chips & Technologies), but some use custom 
chip sets or discrete logic. Discrete component 
boards tend to have lots of IC’s, hence more 
potential for blowing up. 


Most boards have eight slots, but may require 
use of one for a memory board. Some older XT 
type expansion boards have a “skirf ’ that 
precludes use in a 16-bit slot, so an 8-bit slot 
with low profile components is required. 


Expansion Slots 


LEAItI\ VCR 

CLEANING/MAINTENANCE/REPAIR 

EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! 


passed all compatibility 
tests. 

I tested 25-MHz 386 
boards from Hauppauge 
Computer Works, JDR Mi- 
crodevices, and Mylex 
Corporation, o 33-MHz 386 
board from Jomeco Elec- 
tronics, and o 25-MHz 486 
board from Pioneer Com- 
puting. HI talk about my 
experiences with each of 
those boards next time. In 
the meantime, if you're hot 
to buy. Table 1 shows the 
various factors that you 
should consider. ■ 




"Systems crash" 


Secrets 

Revealed! 


NO Special 
Tools or 
Equipment 
Needed. 


grading, don't get anything 
less than o 25-MHz 386. And 
be prepared: No matter 
what you buy, two years 
from now, it will be out of 
dote; five years from now, it 
will be barely usable; and 
ten years from now, it will be 
o museum piece. 

UPGRADING 

I found myself in the posi- 
tion of running o buggy first- 
generation 16-MHz 386. Al- 
though the major system 
components (hard disk and 
video) were more than ad- 
equate, the motherboard 
hod only 3MB of special 


(hence, expensive) RAM 
chips, and I experienced 
random system crashes un- 
der Windows. So it was time 
to go motherboard shop- 
ping. 

I spoke with oil major 
motherboard manufac- 
turers and several 
distributors; several were 
kind enough to loon me o 
sample board tor several 
months each tor testing. I 
conducted my tests in late 
1990 and early 1991. In 
each cose, I installed o 
board in my main machine 
and ran it for several weeks 
with the following hard- 


ware: Hayes 2400-bps 
internal modem, generic 
serial/parallel port card. 
Video Seven VRAM VGA 
card, Hercules Graphics 
Station Card, LANtastic Eth- 
ernet network interface 
card. Always Technology 
SCSI adapter driving a Mi- 
cropolis 1674-7 SCSI drive, 
and an interface card tor 
an Irwin Magnetics tape- 
backup unit. That hardware 
represents a heavier load 
than the average user is 
likely to place on their own 
motherboard, and as such 
should be a good indicator 
of the board's compatibility. 

I also tested each board 
with numerous software ap- 
plications, including 
Windows 3.0 and several 
major applications (Word 
tor Windows, PageMaker, 
ToolBook, CrossTalk tor Win- 
dows, etc.), in addition to 
numerous DOS applications 
and utilities. Unless other- 
wise noted, all boards 


THE MONEY MAKING OPPORTUNITY 
OF THE1990’S 

IF you are able to work with common small hand 
tools, and are familiar with basic electronics (i.e. able 
to use voltmeter, understand DC electronics). . . . 
IF you possess average mechanical ability, and have a 
VCR on which to practice and learn. . . .then we can 
teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo’s 400 PAGE TRAINING MANUAL (over 500 pho- 
tos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— “real world” information that is 
NOT available elsewhere! 

Also includes all the info you’ll need regarding the 
BUSINESS-SIDE of running a successful service op- 
eralion! INFORMATION 

CALL TOLL-FREE 1-800-537-0589 

Or write to: Viejo Publications Inc. 

5329 Fountain Ave. 

Los Angeles, CA 90029 Dept. PE 


CIRCLE 10 ON FREE INFORMATION CARD 
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FUN SOFTWARE 



By Fred Blechman 


Curses, Red 
Baron! 


I was leading an echelon 
formation with two other 
Spads off my left wing. I 
cleared my Vickers ma- 
chine guns, getting ready 
for the oncoming Fokker 
D.Virs, now only specks on 
the horizon. Struggling to 
gain altitude to be above 
the Huns when we finally 
tangled, I thought about 
our mission instructions: 
"Your flight of THREE will fly 
SPAD 7 fighters against 
FOUR German VETERAN pi- 
lots led by ERNST UDET flying 
FOKKER D.VII fighters. Your 
flight will start over ALLIED 
TERRITORY at the SAME AL- 
TITUDE as the enemy. The 
sun is at NO ONE'S BACK. 


above could be changed 
to various other options. 

Red Baron has captured 
the look and the feel of the 
most exciting aerial dog- 
fighting in history. It takes 
you back in time to the war 
that birthed aerial combat, 
and it does so with uncanny 
accuracy. 

From the comfort of your 
IBM PC, you'll be able to 
"fly" more than 100 missions 
as a pilot of either the Royal 
Flying Corps or the German 
Air Service. You'll have your 
choice of 17 different air- 
craft-including the 
Sopwith Camel, Spad, SE-5, 
Nieuport, Albatross, Pfalz, 
Fokker D.VII, Fokker Triplane, 
and others — and engage 
In close-range dogfights. 
You'll be able to fly with or 
against 8 German or 11 
Allied aces. You can go 
balloon busting, attack a 
Zeppelin, strafe and bomb 
supply dumps — even at 
night, navigating liy the 
stars. 

Red Baron's historical ac- 
curacy even goes to the 
extent of modeling the fly- 
ing styles of the individual 
aces, including the paint 
schemes of some of their 
aircraft. An over-230-page 
glossy spiral-bound manual, 
loaded with photos from 
the Smithsonian Institution 
and other archives, goes 
into considerable detail 
about World War I, its 
planes and their aces, and 
the furious campaigns as 
air power became an inte- 
grated element of war. Six 
large, detailed maps add 
more facts, and allow you 
to navigate visually around 
the war zone as you seek 
your targets. 

When all is said and 
done, the real measure of 
a game or simulation Is Its 
playability. Red Baron is 


easy to get up and running, 
and plays smoothly with the 
right equipment. You'll need 
to have VGA graphics and 
at least a 10-MHz clock 
speed for proper operation. 
I'd strongly recommend 
using a hard-disk drive, and 
you'll need a high-density 
drive (1.2 or 1.44 mega- 
bytes) to load the program 
from the non-copy-pro- 
tected disks provided. No 
code disk or password is 
required, and you only go 
through a few simple 
menus to get airborne. The 
program defaults are well 
chosen, but you can 
change anything and ev- 
erything of any 
importance — missions, 
planes, weather, advers- 
aries, etc. 

Aircraft control can be 
accomplished with a 
joystick, mouse, trackball, or 
keyboard. As a former Navy 
fighter pilot, I strongly favor 
the joystick, but keyboard 
control is also good. You 
can specify novice, inter- 
mediate, or expert and the 
plane handles accordingly. 
For example, in the expert 
mode you'll need to use 
stick and rudder properly to 
keep from losing altitude in 
a turn, or dropping Into a 
spin from a stall; the novice 
mode is far more forgiving. 
Control variations also emu- 
late the characteristics of 
the selected aircraft. 

The instrument panel is 
refreshingly spartan and 
easy to interpret, so you 
can put your attention on 
finding and blasting the en- 
emy. You have both internal 
and external views, with 
zoom and panning under 
some conditions. Ifs fas- 
cinating to watch yourself 
from a distance, milling 
around the sky with various 
computer-controlled oppo- 



Would-be Snoopy s can take on famous World War I aces, 
including Baron Von Richthofen — the infamous Red Baron — in 
Dynamix’s Red Baron, distributed by Sierra On-Line. 


The winds are LIGHT. The sky 
is PARTLY CLOUDY" 
Fortunately, this was not 
taking place in the skies 
over France during World 
War I, but was one of the 
many, many scenarios 
available in Red Baron,, the 
spectacular World War I air 
combat simulation from Dy- 
namlx, and sold through 
Sierra On-Line. In fact, any 
of the items capitalized in 
the mission Instructions 
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nents trying to get you in 
their gun sights. Mono- 
planes. biplanes, triplanes, 
and old stick-and-rag push- 
er planes are shown with 
surprising accuracy consid- 
ering the need to rapidly 
refresh the screen for ani- 
mation. 

If you have any of the 
supported sound boards, 
such as Roland. Ad Lib. or 
SoundBlaster, you'll get ex- 
cellent sound. When you're 
being shot at you can hear 
the bullets ping as they 
bounce off your engine or 
metal frame, and you might 
even see parts of your 
plane getting shot away. 
Crashes, capture, imprison- 
ment. and death offer their 
distinctive melodies as dig- 
itized photos appear on 
screen. 

Due to the relatively slow 
speeds and high maneu- 
verability of World War I 
aircraft, their melees pro- 
vided the most intimate 
and exciting dogfighting in 
history. The Red Baron com- 
puter simulation, coupled 
with the outstanding man- 
ual. can give you a taste of 
that history. Grab your 
helmet, white scarf, flying 
gloves, and goggles— 
notice, no parachute! — 
climb into your PC. and 
keep your eye peeled for 
the Red Baron. Manfred von 
Richthofen. 

[Distributed by Sierra On- 
Line, PO.Box 485,Coar- 
segoid, CA 93614, Tei. 
800-326-6654. Retail Price: 
IBM PC/Compatibles, 

$59.95. 10 MHz, VGA and 
high density floppy drives 
required. Hard-disk drive 
and joystick reconn- 
mended.) 

CIRCLE 121 ON FREE 

INFORMATION CARD 

GEOWORKS KLONDIKE 

I'm not a card player. 

Until Windows 3.0 came out 
for the IBM PC with their 
Solitaire program included. 

I never played Solitaire ei- 
ther with cards or on a 
computer. If you have Win- 


dows 3.0. you have 
probably discovered Soli- 
taire and perhaps, like me. 
became obsessed with win- 
ning and watching the 
spectacular display of cas- 
cading cards on your 
display as your reward. 

I have no complaints with 
Windows' Solitaire. It plays 
well and easily, and ifs not 
too hard to win. But now 
there's another solitaire 
game, played by essentially 
the same rules, but tougher 
to win. Ifs called Klondike, 
and is included as an extra 
with GeoWorks Ensemble 
for the IBM PC. 

GeoWorks produced a 
GUI (Graphical User Inter- 
face) for both the 
Commodore and Apple 
lines of computers in past 
years, and recently re- 
leased their jazzed-up IBM 
PC version. Frankly. I like It 
considerably better than 
Windows 3.0. Running it on 
my 12-MHz 80286 AT with 
VGA and a hard drive. I 
found GeoWorks faster to 
use and easier to under- 
stand. The Ensemble 
package comes with some 
terrific applications, such as 
a word processor, a draw- 
ing program, a desktop 
publisher, a flat-file 
database, a communica- 
tions program with an on- 
line service — and Klondike. 
Oddly, although the screen 
display calls this game "Soli- 
taire." it is referred to In the 
documentation as "Klon- 
dike." 

It is inevitable that 
GeoWorks' Klondike will be 
compared with Windows' 
Solitaire. I have found a 
number of differences. For 
one thing. Klondike looks 
better on the screen, since 
the cards have a sculp- 
tured look with a VGA (and 
perhaps an EGA) monitor. 
For another thing, there are 
Beginner. Intermediate, and 
Advanced modes, and 
many other options, when 
played In the Professional 
level of GeoWorks. You can 
select single or three-card 


draw, different scoring and 
display methods, and other 
options (some of which are 
also available In Windows' 
Solitaire). A less-optioned 
version is available in the 
Appliances level of 
GeoWorks. 

The Beginner mode lets 
you get some hints as you 
play, and allows more free- 
dom of movement of the 
cards — although you can't 
cheat. The hints are In the 
form of highlighting possi- 
ble moves when you click 
on a selected card. The 
Intermediate mode high- 
lights a target card only 
when a chosen card Is 
moved near It. The Ad- 
vanced mode gives you no 
clues at all. and restricts the 
movement of cards to full 
groups Instead of partial 
groups. 

The cards seem to be 
dealt In the same manner 
regardless of the mode, 
and you can switch be- 
tween modes during a 
game. A score is kept at the 
lower left corner of the 
screen, while elapsed time 
is shown in the lower right 
corner. When you win a 
game, a single deck of 
cards fans across the 
screen, and your next 
game changes the card 
backs to a design with a 
large golden trophy and 
the words "You Won!" 

(Part of GeoWorks Ensem- 
ble, GeoWorks, 2150 
Shattuck Ave., Berkeley, CA 
94704. Suggested retail 
price for Ensemble is 
$199.99) 

CIRCLE 122 ON FREE 
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NEW FUN SOFTWARE 

Here are some recently 
announced programs you 
can order from your regular 
software supplier. The ver- 
sions and suggested retail 
prices are shown in paren- 
theses. 

Virgin Mastertronic is now 
shipping the long-awaited 
IBM version of Overlord (for- 
merly announced as 


Quasar, and shipping in Eu- 
rope as Supremacy). The 
game offers strategy, sim- 
ulation. and serious 
science-fiction fun (IBM, 
Amiga. Atari ST, $49.99). 

Sierra On-Line has re- 
leased a new version of 
King's Quest I. Quest for the 
Crown with new graphics, 
animation, and sound. 

King's Quest claims to be 
the most popular computer 
adventure series of all time 
(IBM, $59.95). 

Accolade, "the industry 
leader in computer driving 
simulations," now offers 
Road & Car #1, the first in a 
planned series of add-on 
disks combining both cars 
and scenery for Test Drive III; 
The Passion (IBM, $24.95). 
Jack Nicklaus Presents the 
Great Courses of the 
U.S.Open is number four in 
a series of add-on disks for 
the Jack Nicklaus Unlimited 
and Championship Golf 
games (IBM. Amiga, Macin- 
tosh. Apple IIGS, $21.95; 
Commodore 64/128, 

$14.95). Two new adventure 
games also are now avail- 
able from Accolade: 
Conspiracy: The Deadlock 
Files has over 350 256-color 
digitized images of New 
York City; HoverForce is a 
futuristic 3-D hovercraft ad- 
venture with vector graphic 
vehicle simulation (IBM, 
$54.95 each). Incidentally, 
Accolade now has ex- 
clusive distribution rights in 
North America for U.S.Gold 
products. 

Electronic Arts (over 15 
million games sold!) has 
been busy with its own and 
afflliated-label products. 
Under the Electronic Arts 
label: F-29 Retaliator futur- 
istic flight simulation (IBM. 
Amiga, Atari ST, $49.95); 
NIghtbreed interactive 
movie scenario (IBM, 

$25.95; Amiga, Atari ST, 
$39.95); The Untouchables 
interactive movie scenario 
(Commodore 64, Amiga, 
Atari ST. $39.95); Lost Patrol 
lets you lead your men 
(Continued on page 83) 
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CIRCUIT CIRCUS 


By Charles D. Rakes 


More NE602- 
Based 
Circuits 


T his time around we're 
going to continue from 
where we left off last month 
and explore a few more 
circuits built around the 
NE602 double-balanced 
mixer. In case you missed 
the last installment of Circuit 
Circus, here's a brief de- 
scription of the NE602. The 
chip's 8-pln package con- 
tains a voltage regulator, an 
on-board oscillator, an in- 
put-differential amplifier, 
and a "Gilbert-cell" mixer. 
The oscillator can operate 
at frequencies up to 200 
MHz, while the mixer circuit 
offers about 18 dB of gain 
with a noise figure of less 
than 5 dB. Its current re- 
quirement Is normally less 
than 3 mA, making it a 
. good choice for use in por- 
table equipment. 



Fig. 1 . The VLF CW-SSB-AM receiver — built around the 
NE602 can be used to tune a number of beacons and several 
mysterious RF signals that appear between 150 kHz and 250 kHz. 


Once again, if you can- 
not locate the NE602 
locally, it can be purchased 



PARTS LIST FOR THE . 

VLF CW.SSB.AM RECEIVER 

Ui — ^NB602 double-balanced mixer, integraled circuit 
1B2^LM3B6 audio amplifier. Integrated circuit 

^^1^^4904 NPN silicon transistor 

(All fixed tfesistors are */4-watt, 5% units.) 




(see text) i 
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by mall from D.C. Elec- 
tronics, PO Box 3203, 
Scottsdale, AZ 85271-3203; 
Tel. 1-800-423-0070. Con- 
tact them directly for 
pricing and shipping infor- 
mation, etc. 

VLF CW-SSB-AM 
RECEIVER 

Our first circuit — a VLF 
CW-SSB-AM receiver, see 
Fig. 1 — can be used to re- 
ceive a number of beacons 
and several mysterious RF 
signals that appear be- 
tween 150 kHz and 250 kHz. 
The circuit, built around the 
NE602 (UI), has at its Input a 
2N3904 general-purpose 
transistor set up In an emit- 
ter-follower configuration. 
That transistor functions as a 
buffer between the anten- 
na and input of UI. 

Inductor LI and capaci- 


tor 07 form a simple low- 
pass filter that is used to 
attenuate RF signals above 
the 250-kHz level and to 
keep strong AM-broadcast 
signals from getting into UTs 
Input circuit. Components 
L2, 08, 09, and Oil com- 
prise a tuned circuit, which 
sets the operating frequen- 
cy of UTs internal oscillator. 
Capacitor Oil, a 365-pF 
broadcast-variable capaci- 
tor (which can be salvaged 
from an old broadcast re- 
ceiver or purchased new), 
is used to tune the oscillator 
from about 150 kHz to 250 
kHz. 

The signal picked up by 
the antenna (not shown) Is 
fed through the buffer (Q1) 
to the Input of UI at pin 1. 
Within UI, the incoming RF 
signal Is mixed with the lo- 
cal-oscillator signal. The 
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Fig. 2. In this metal-detector circuit, transistor Q1 (a 2N3904 
general-purpose transistor) is configured as a Colpitts oscillator. 
When sense-loop LI is brought near metal, the loop's inductance 
changes, shifting the oscillator's operating frequency. 


resulting balanced-audio 
output of U.1 at pins 4 and 5 
is fed to the primary wind- 
ing of an audio transformer, 
T1. The transformer's sec- 
ondary is connected to the 
input of on LM386 low- 
power audio amplifier (U2) 
through volume-control po- 
tentiometer R6. The output 
of U2 is then used to drive 
SPKR1. 

This type of receiver is 
commonly referred to os o 
DC receiver (direct-con- 
version receiver). The RF 
input is converted directly 
to audio by mixing the in- 
coming RF signal with the 
signal produced by the lo- 
cal oscillator, which is tuned 
to about the some frequen- 
cy. The DC receiver is one 
of the simplest and most 
sensitive receivers you con 
build. 

The antenna for the VLF 
receiver should be os high 
and os long os possible for 
the best reception of long- 
wave signals, although o 
short antenna will work well 
enough to pull In o few of 
the stronger signals. In any 
cose, you may find that 
experimenting with on an- 
tenna system can be just as 
much fun as building the 
receiver itself. 


METAL DETECTOR 

Our next entry, see Fig. 2, 
places the NE602 at the 
center of a simple yet sen- 
sitive metal detector. 
Transistor Q1, a 2N3904 
general-purpose NPN tran- 
sistor, is connected as a 
Colpitts oscillator, operating 
at a frequency of about 
250 kHz. The oscillator's in- 
ductor, L1, serves as the 
metal sensor. When the 
loop Is brought near a met- 
al object, the loop's 
inductance changes, paus- 
ing a shift In oscillator 
frequency, which is transmit- 
ted to pin 1 of U1. 

Integrated circuit U1's in- 
ternal oscillator is also 
operating at a frequency of 
about 250 kHz. When the 
two oscillators are operat- 
ing at, or about the same 
frequency, UTs mixer output 
at pin 4, is an audio tone 
that equals the difference 
frequency of the two os- 
cillators. I^f the loop 
oscillator is operating at 
250 kHz and the local os- 
cillator Is operating at 250.5 
kHz, the audio tone would 
be the difference of the 
two, or 500 Hz. 

The audio tone passes 
through a low-pass filter, 
made up of L3 and C8, 
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DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 



While watching rental 
movies, you will notice an- 
noying periodic color 
ifni 


ling, 

wanted lines, flashing or 
jagged edges. This is 
caused by the copy protec- 
tion jamming signals em- 
bedded In the video tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer RXII completely 
eliminates all copy protec- 
tions and jamming signals 
and brings you crystal clear 
pictures. 

FEATURES: 

• Easy to use and a snap 
to insteJI 

• State-of-the-art in- 
tegrated circuit technol- 
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^0b% automatic - no 
need for any 
troublesome adjust- 
ments 

• Compatible to all types 
of VCRs and TVs 

•The best and most excit- 
ing Video Stabilizer in 
the market 

• Ught weight (8 ounces) 
and Compact (IxS.SxS'j 

• Beautiful deluxe gift box 

• Uses a standard 9 Volt 
battery which will last 1 - 
2 years. 


WARNING : 
SCO 

Electronics and 
RXII dealers do 
not encourage 
people to use 
the Digital 
Video Stabiiizer 
to dupiicate 
rental movies 
or copyrighted 
video tapes. 
RXIi is in- 
tended to stabi- 
lize and restore 
crystai ciear 

S >icture quaiity 
or private 
home use only. 


( Dealers Welcome ) 
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PARTS LIST FOR THE 
METAL DETECTOR 

RESISTORS 

All resistors are lA-watt, 5% units.) 

Rl, R2— lOOO-ohm 
R3 — 10,000“Ohn\ 

R4— 220,000-Ohm 

CAPACITORS 

C1-C3 — O.l-fjiF, ceramic-disc 
C4, C5 — 680-pF, ceramic -disc 
C6 — .039-fJiF, mylar 
C7— .068-jxF, mylar 
C8 — .OlS-fJiF, mylar 

C9 — 365-pF, broadcast variable (see text) 

CIO, Cl I, C\4 — .01-|jiF, ceramic disc 
C12~-47 -m.F, 16-WVDC, electrolytic 
C13— 220 -m,F, 16-WVDC, electrolytic 

ADDITiONAt PARTS AND MATERIALS 

UI-~-NE602 double-balanced mixer, integrated circuit 
Ql— 2N3904 general-purpose NPN silicon transistor 
LI' — See text 

L2, L3— 1-mH choke (Mouser Electronics Part 43LH210) 

J1 — ^Headphone jack 

Perfboard materials, enclosure, 9- volt power source, #20 enamel- 
coated copper wire, IC socket, wire, solder, hardware, etc. 


and then travels on to the 
headphone jack (J1) 
through coupling capacitor 
C12. When the sense loop is 
passed over a metal ob- 
ject the Colpitts oscillator's 
frequency is shifted, caus- 
ing the audio tone to 


change, thereby indicating 
that metal has been de- 
tected. 

Inductor L1 Is a home- 
made coll, made from 5 
turns of #20 enamel- 
coated copper wire wound 
on a 9-Inch diameter wood 


SPKR2 


SPKRl 


-A 



Fig. 3. The ultrasonic motion detector uses two speakers; one to emit a signal, and the other to 
detect the reflected signal. If motion— which causes a slight shift in the emitted signal frequency- 
is detected, the difference between the emitted and reflected signal is used to sound a buzzer. 


PARTS LIST FOR THE 
ULTRASONIC MOTION DETECTOR 

SEMICONDUCTORS 

Ui— -NE602 double-balanced mixer, integrated circuit 
QI-Q5 — 2N3904 general-purpose, NPN silicon transistor 
Dl, D2— -IN914 general-purpose, small-signal silicon diode 

RESISTORS 

(All resistors are k^^-watt, 5% units.) 

RI---220, 000-ohm 
R2— 4700-Ohm 
R3, R7, Rll--1000-ohm 
R4 — —2200-ohm 

R5, R6, RIO, R13— 100,000-ohm 
R8— 270-Ohm 
R9 — 470-ohm 
R12— 10,000-ohm 

CAPACITORS 

C1-C3— .Ol-fxF, ceramic-disc 
C4, C5, C16 -^J-|jlF, ceramic-disc 
C6, C7— -.0033-p,F, ceramic-disc 
C8 — 680-pF, ceramic-disc 
C9— -220-pF, ceramic-disc 
CIO, Cli-4.7-M.F, 16-WVDC, electrolytic 
Ci2---10-p,F, 16-WVDC, electrolytic 
C13— 47-rxF, 16-WVDC, electrolytic 
CI4, C15--*220-|xF, 16-WVDC, electmlytic 

INDUCTORS 

LI — ^L8-mH choke (Mouser Electronics, part 43LH218) 

L2 — 27-mH choke (Mouser Electronics, part 43LH327) 

L3— -33-mH choke (Mouser Electronics, part 43LH333) 

ADDITIONAL PARTS AND MATERIALS 

SPKRl, SPKR2 — 2-inch Piezo tweeter speaker) 

BZ1-— Piezo buzzer 

Perfboard materials, enclosure, 9- volt power source, IC socket, 
wire, solder, hardware, etc. 


or plastic form. After wind- 
ing the coll, tape the 
windings In place and at- 
tach a non-metalllc handle 
to the search loop. The coll 
should be connected to 
the circuit via shielded mike 
or mini-coaxial cable. 

To obtain the best oper- 
ating stability, the metal- 
detector circuit should be 
neatly assembled (keeping 
the component leads as 
short as possible) and 
housed in a metal cabinet. 
Transistor Q1 and its associ- 
ated components should 
be located away from U1 
and its support compo- 
nents, so that the two 
oscillators won't lock to- 
gether when the circuit Is 
tuned for a very low-fre- 
quency, audio-output tone. 
A standard 9-volt transistor- 
radio battery will do for the 
power source. 

(Continued on page 88) 
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POPULAR ELECTRONICS 


DX LISTENING 


By Don Jensen 


Change 
Comes To 
Albania 


F inally after more than 
four decades, the winds 
of change have come to 
Albania. That mountainous 
Balkan country of 3.5 mil- 
lion, sandwiched between 
Greece and Yugoslavia, 
was the iast of the diehard 
communist regimes of east- 
ern Europe. 

Events change rapidly, 
sometimes too rapidly to be 
reflected in this monthly 
magazine column, but as 
this is being written, and 
since last December, Al- 
bania has been in the 
throes of what amounts to a 
popular uprising of the sort 



''My modest listening spot” is the description of California SWL, 
Paul Simes. This simple but neat setup, centered on a Sangean 
ATS -803 A portable iSW receiver, establishes that one can enjoy 
shortwave listening without spending a fortune. 

that has swept through its 
neighboring countries dur- 
ing the past several years. 

Last year, American tour- 
ists finally were allowed to 
travel in Albania. Hardy trav- 
elers have found it a bit like 
Journeying back in time. 
Tourist facilities definitely are 
limited. The standard of liv- 


ing is low and there are few 
automobiles. But, on the 
other hand, the beaches 
are clean and attractive, 
and there is little crime. 

While tourists were 
banned from Albania for 
years, that was not so for 
SWL's, who have kept in 
tune with Radio Tirana on 
shortwave. Long after 
harshly critical, politicized 
diatribes disappeared from 
other eastern European SW 
broadcasters, the Albanian 
station continued its verbal 
attacks on the West. 

DX listeners have long 
considered Radio Tirana's 
deadly serious propaganda 
the worst on shortwave. Still 
many continued to tune in, 
if only for the novelty. Radio 
Tirana's programming has 
been changing, ifs true, but 
you'll still hear some unusual 
things, like regular sports 
broadcasts that focus ex- 
clusively on the scores of 
obscure Albanian soccer 
teams. However, the pro- 
grams of exotic Albanian 
popular and folk music are 
real listening treats. 

Radio Tirana's daily En- 
glish half hour is easy to 
hear in North America. It Is 
aired at 0230 and 0330 UTC 
on 9,760 kHz, and at 0630 
UTC on 7,205 and 9,500 kHz. 

FEEDBACK 

What do you have to 
say? I'm looking for your 
letter, with your comments 
about SWL'ing, your ques- 
tions about the listening 
hobby, information about 
the stations that you are 
hearing, or those that you 
want to hear but haven't 
yet. This section of DX Listen- 
ing is reserved for you each 
month. Write to DX Listen- 
ing, Popular Electronics, 
500-B Bi-County Blvd., Farm- 
ingdale, NY 11735. 


Paul Simes, Fairfax, CA, 
has a brief message for 
other SWL's. Keep things 
short and simple! He 
doesn't need many words 
to get his point across ei- 
ther. 

"Enclosed Is a photo of 
my modest listening spot," 
he writes. "It Includes a 
Sangean ATS-803A receiver, 
a Heathkit active antenna 
(which Is used as preselec- 
tor and preamplifier), and 
an Eavesdropper trapped- 
dipole antenna. I find it 
works for a modest price," 
Paul continues. "I didn't get 
in the picture myself, 
though. I'm not photogenic. 
Who needs pictures of an 
old 'geezer' anyway?" 

To which I respond. In 
kind: Thanks for the pictures, 
Paul. Good point! SWL'ing 
doesn't take a zillion bucks, 
and it doesn't require an 
elaborate setup to have fun 
listening! 

Failokh Bhathena writes 
from Glen Ellyn, IL: "I am of 
Indian origin. When I was In 
India, I was a serious DX 
listener, especially to sta- 
tions like the British 
Broadcasting Corporation 
and the Voice of America. 
Ever since I have been in 
the United States, I have lost 
touch with shortwave. Can 
we hear All India Radio over 
here? What are the fre- 
quencies that I can tune for 
Indian music and the latest 
news in the local Indian 
languages?" 

All India Radio's English- 
language, overseas-short- 
wave service indeed can 


*Credits: Richard D’Angelo; Ed- 
ward Cichorek, NJ; Brian 
Alexander, PA; Jerry Johnston, 
KY; Rufus Jordan, PA; John 
Prath, FL; Richard Folland, Ml; 
North American SW Associa- 
tion, 45 Wildflower Road, 
Levittown, PA 19057. 
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be heard in the U. S., al- 
though the programming is 
not beamed directly to 
North America. Still the Eu- 
ropean transmissions offer 
opportunities for American 
listeners. Try listening from 
1845 to 1945 UTC on 7,412, 
9,665, or 11,620 kHz; and 
from 2045 to 230 UTC on 
the same frequencies, plus 
9,910 kHz, and from 1845 to 
2230 UTC on 11,810 kHz. 

It's also possible, es- 
pecially at dawn during 
midwinter in North America, 
to hear the much lower 
powered home-service 
shortwave stations, with pro- 
gramming in both English 
and Indian languages. 

Among those domestic 
SW outlets is AIR Hyderabad 
on 4,800 kHz, along with 
similar stations at Bombay, 
Calcutta, and Bhopal. Be- 
cause those stations 
operate with only a fraction 
of the power of the interna- 
tional station, occasional 
reception may be possible, 
but difficult. 

A welcomed letter from 
Bob Comeau of New Ger- 
many, Nova Scotia, 

Canada, who first wrote 
several years ago for some 
assistance when he was try- 
ing to interest local school 
officials in supporting the 
addition of shortwave lis- 
tening to the curriculum. 

Bob writes of the success 
of the program in the 
school where he teaches. 
"Last year we applied for 
and received a grant, 
which purchased a Ken- 
wood R-5000 receiver and 
some reference books that 
will be used In the curricu- 
lum this year. The science 
teacher, Greg Selig, my 
partner in this project, set 
up a two-week session on 
SWL'ing in his science class, 
involving the radio spec- 
trum, propagation, etc. I 
am teaching the ham-ra- 
dio course. 

"Students have designed 
a QSL card for our ham 
station, VE1NGH, which went 
on the air for the first time 


during Education Week last 
April, giving prospective 
hams in our course the in- 
centive to go for their own 
licenses. This year, things are 
a little tougher. The course 
is going slow but sure. How- 
ever, with the economy as it 
is, budget cuts have made 
it necessary for us to do our 
own fund raising. But we're 
not giving up after going 
this far." 

Wonderful, Bob! Keep up 
the good work! And for 
other school teachers out 
there, I can recommend 
Shorfwave Goes to School: 

A Teacher's Guide to Using 
Shortwave Radio In the 
Classroom by Miles Mustoe, 
which is available for 
$24.95, plus $2 postage 
from Tiare Publications, PO 
Box 493, Lake Geneva, Wl 
53147. 

"Hi Don," writes Jay 
Hawthorne, Claresholm, Al- 
berta, Canada. "I'm 
pleased with DX Listening. I 
do have a complaint to 
register, however. I wish 
shortwave stations would 
slow down the announce- 
ments of their identifications 
and locations, and give 
them more often. I often 
miss them because of fad- 
ing." V - 

A valid comment. Jay. An 
old joke among DX'ers is 
that static always seems to 
get worse on the hour and 
half hour, just when stations 
give their ID's. What many 
SWL's do to help solve the 
problem is to tape record 
their loggings, and then 
play back the tape. A re- 
peat listen often lets you 
pick out the tough ID. 

FEEDBACK 

Here are this month's lis- 
tening targets. Give them a 
try. As usual, all times are 
listed in.Qoordinated Uni- 
versal Tiri^e (UTC), using the 
24-hour'fce system. To 
convert your local time to 
UTC, subtract four hours for 
Eastern Daylight Time, five 
hours for CDT, six hours for 
MDT, or seven hours for PDT 


ARGENTINA— 11,710 kHz. 
RAE in Buenos Aires can be 
logged on this 25-meter 
band frequency, broadcast- 
ing in English following a 
multilingual ID at 0100 UTC. 

CONGO-^,765 kHz. 

Radio TV Congoloise has 
been noted on this 60- 
meter band frequency, 
signing on at 0355 UTC with 
the station's interval signal, 
identification in French, and 
continuing with West African 
highlife music. 

PHILIPPINES— 15,450 kHz. 
The For East Broadcasting 
Corp. is a longtime short- 
wave voice from this Asian 
island nation. It has been 
logged from 0130 UTC with 
identification, news, and a 
religious program. 

SOUTH AFRICA^3,215 
kHz. One of the several 
South African home-service 
shortwave voices is Radio 
Oronje. It has been logged 
at around 0300 UTC with 
light popular music and an- 


nouncements, and ads in 
the Dutch -based Afrikaans 
language, with some En- 
glish as well. 

USA^7,510 kHz. KTBN, Trin- 
ity Broadcasting Network is 
the identification of the re- 
ligious shortwave 
broadcaster that last De- 
cember bought out the 
former KUSW in Salt Lake 
City, UT. Between about 
0200 and 0400 UTC, it oper- 
ates on this frequency, and 
on 15,590 kHz after 1600 
UTC. 

USSR— 4,795 kHz. While 
most SWL's are familiar with 
Radio Moscow, less well 
known is the so-called 
voice of Soviet public opin- 
ion, Radio Peace and 
Progress. This station has 
been logged with English 
news and commentary at 
2200 UTC. 

VIETNAM— 12,184 kHz. 
Hanoi's Voice of Vietnam 
broadcasts here in English 
at 2345 UTC. ■ 
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The Original Home-Study course prepares 
you for the “FCC Commercial Radio- 
telephone License.” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more. . .even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS— You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

r "commflfiD VRODUcfioris" ' 1 

I FCC LICENSE TRAINING, Dept. 100 ■ 

■ P.O. Box 2824, San Francisco, CA 94126 j 

I Please rush FREE details immediately! | 

I NAME ■ 

■ ADDRESS [ 

^ CITY STATE ZIP J 


77 


AUGUST 1991 




POPULAR ELECTRONICS 


HAM RADIO 


By Joseph J. Carr, K4IPV 


Improving 
Reception In 
Crowded 
VHF/UHF 
Bands 


W hen I first got into 
ham radio many 
years ago, the VHF and UHF 
bands from 50 MFIz (6 
meters) and up were darn 
near dead. You couid tune 
for an hour or more and 
not hear another station on 
"two/' at ieast in some 
areas. 

In those days, we used a 
motley collection of home- 
brew equipment (a 2-meter 
downconverter ahead of a 
14- to 19-MHz general- 
coverage shortwave re- 
ceiver, for example). Heath 
"Benton Harbor Lunch 
Boxes" (a low-power rig with 
a squawking super- 
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Fig. 1. A parallel-resonant 
wave trap (A), which has a 
very high impedance at its 
resonant frequency, will 
block the offending signal 
when placed in series with 
the signal line. Its impedance 
curve is shown in B. 

regenerative receiver), and 
Gonset Communicator ll/lll 
rigs. The latter were the 
cream of the crop for many 
of us. They used a moder- 
ately low-power transmitter 
based on the 2E26 tube 
(little brother to the 6146B) 
and a real super- 
heterodyne receiver. Tuning 
the transmitter was aided 


by a "magic eye" tube on 
the Communicator II (clos- 
ing the eye was peaking 
the RF), or by a small rela- 
tive RF-output meter on the 
Communicator Hi. 

Regardless of the rig, we 
could tune for a long while 
and not hear any other 
station, especially out west 
where amateur stations 
were fewer and further be- 
tween than In the east. 

Even in Virginia, I can recall 
when two or three contacts 
was a good night on two- 
meters. 

Another limitation on VHF/ 
UHF operation was that it 
was essentially line of sight. 
In other words, signals prop- 
agated only a little ways 
beyond the horizon — how- 
ever that Is defined given 
the heights of the antennas 
of the two stations. Opera- 
tion was what we now call 
simplex (improperly, by the 
way), with stations either re- 
ceiving and sending on the 
same frequency, or on in- 
verted frequencies (/.e., I 
might use for transmit- 
ting, and f2 for receiving, 
while you would use f2 for 
transmitting and for re- 
ceiving). The latter mode 
was used because we 
tended to have tunable re- 
ceivers, but crystal- 
controlled transmitters. 

But that changed radi- 
cally. About 25-years ago, 
Ken Sessions and a bunch 
of other W6-land amateurs 
started the repeater revolu- 
tion. In repeater systems, all 
users, whether mobiles, por- 
tables, or fixed stations, use 
the same pair of frequen- 
cies; call them for 
transmitting and f2 for re- 
ceiving. A repeater station 
would have exactly the op- 
posite arrangement: f1 for 
receiving and f2 for trans- 
mitting. 
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Fig. 2. A series-resonant 
wave trap (A), which has a 
low impedance at its 
resonant frequency, will snuff 
the offending signal when 
shunted across the line. Its 
impedance curve is shown in 
the illustration in B. 

In that arrangement, an 
automatic (or semi-auto- 
matic, since there was a 
control operator) repeater 
would pick up weak signals 
from all users, and re- 
transmit them on a 
frequency that they could 
all hear. In that way, a re- 
peater that was properly 
sited (a high antenna lo- 
cated on a hill or tall 
building) would allow hams 
to communicate over a 
much larger range than 
would normally be possible 
with simplex operation. 

Today, there are not only 
2-meter repeaters, but they 
are also on the other VHF/ 
UHF bands as well. Re- 
peaters are operated by 
amateur-radio clubs, as 
well as many hundreds of 
individuals, all across the 
country. It is almost impossi- 
ble to drive somewhere 
without being within range 
of some ham-band VHF/ 
UHF repeater. 

All of that VHF/UHF opera- 
tion is heartening, and It 
helps us to maintain our 
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SO-239 ANTENNA 



Fig. 3. With a half-wavelength shorted stub, like this one made 
from coaxial cable, connected at the antenna input of the 
receiver, the load impedance will be reflected” every half 
wavelength along the line. When the line is exactly an electrical 
half wavelength, the input impedance looking into the line is the 
same as the load impedance. 


bands in a hostile "grab- 
em" environment (and be- 
lieve me, dear ham, 
commercial interests covet 
our bands). But there is a 
little problem with all of that 
activity: interference. The 
most obvious interference is 
co-channel mush; /. e., when 
another station attempts to 
use the same frequency or 
frequency pair and it results 
in what the CB'ers coil 
being stepped on. There is 
little we can do about that, 
save coexist. 

Another form of inter- 
ference is intermoduiation. 
Thafs when two signals are 
mixed together in a non- 
linear circuit, resuiting in a 
complex output-frequency 
spectrum that contains the 
sum and differences of the 
original frequencies, plus 
the sum and differences of 
all of their significant har- 
monics. The general 
formula is: 


where and f2 are the 
two interfering frequencies, 
is the output frequency 
spectrum, and m and n are 
integers (1, 2, 3, and so on). 
In other words, equation 1 


tells us that there can be an 
Immense number of pos- 
sibilities. 

For example, suppose 
you are not too far from an 
FM-broadcast station on 
105.1 MHz. Further, suppose 
that there is a local re- 
peater on 146.94, and a 
landmobile transmitter on 
462.24 MHz. The third har- 
monic of the FM station is 
mfl = 3 X 105.1 = 315.3 
MHz. The harmonic can be 
generated in your receiver 
front-end because of over- 
load, even when the 
original signal is clean. 
When the third harmonic is 
mixed with the 462.24-MHz 


ANTENNA 



Fig. 4. In UHF systems, a 
cavity resonator — which acts 
very much like a shorted, 
half-wavelength stub — can be 
used to eliminate an 
offending signal. 


signal, the difference fre- 
quency is 462.24 MHz - 
315.3 MHz = (you guessed 
it!) 146.94. In other words, 
you would hear one or both 
signals on the two-meter 
repeater frequency. 

In some urban and subur- 
ban areas, that situation is 
further complicated by 
dozens, scores, and even 
hundreds of transmitters in 
relatively small areas. 

WHAT TO DO? 

How can you keep that 
situation under control? 
Well, one thing Is to buy a 
good receiver with a wide 
dynamic range (providing 
freedom from overload) 
and a tuned (selective) 
front-end. After thafs done, 
however, some people will 
still suffer intermoduiation 
problems. There are still 
some neat tricks for them, 
all of which involve elim- 
inating one or both of the 
offending frequencies from 
the receiver. 


One solution that Is useful 
on six-meters (the FM- 
broadcast band) and on 
two-meters, if done right, is 
the wave trap. Figure 1 
shows a parallel-tuned 
wave trap, while Fig. 2 
shows a series-tuned wave 
trap. A parallel tuned circuit 
has a very high impedance 
at its resonant frequency, so 
it will block the offending 
signal when placed In se- 
ries with the signal line. On 
the other hand, the series 
resonant circuit has a low 
impedance at Its resonant 
frequency, so will snuff the 
offending signal when 
shunted across the line. 
Keep the following rules in 
mind: a parallel trap Is in 
series with the signal line 
and a series trap Is In paral- 
lel with the signal line. 

Another option is to use a 
half-wavelength, shorted, 
transmission-line stub (like 
that shown in Fig. 3) across 
the antenna line at the an- 
(Continued on page 85) 
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SCANNER 

SCENE 


By Marc Saxon 


Top Value in a 
Mid-Range 
Scanner 


omewhere between 
the inexpensive, no-frills 
scanners and the exotic de- 
lights that run in the $400 
price range is a category 
of scanners commonly con- 
sidered to be "mid-range." 
That might sound more like 
a specification for a stereo 
loudspeaker, but it actually 
refers to scanners whose 
prices are in the $200 ball- 
park. 

At $199.95. thafs exactly 
where we find the Radio 
Shock Realistic PRO-2024. 
Mid-range scanners fill the 
bill for the large number of 
monitors who want more 




If you really don’t need the 800-MHz band, and can get by with 
"only” 60 memory channels, the Realistic PRO-2024 will 
provide all the other features found on top -of -the -line scanners— 
at about half the price. 


than a sow's ear. but aren't 
sufficiently involved and/or 
well-financed to spring for 
the silk purse. 

You really get a lot for 
your money in a mid-range 
scanner. The PRO-2024 
covers 30 to 54. 118 to 136. 
138 to 174. and 380 to 512 
MHz in 60 memory chan- 


nels. Ifs fully keyboard 
programmable, has dual- 
speed operation and a 
monitor bank that allows 
you to store up to six chan- 
nels found during search 
operations, and it offers 
search-scan priority chan- 
nel. individual channel 
lockouts, and memory 
backup. 

So. at half the cost, you 
are getting most of the im- 
portant features of a 
scanner costing twice as 
much. The most obvious dif- 
ferences are the PRO-2024's 
60-channel memory (in- 
stead of 400 channels), and 
the fact that it doesn't 
cover the 800-MHz band. 
However, you might not feel 
that either or both of those 
features are worth the addi- 
tional $200! Besides, if you 
decide you want to add 
800-MHz coverage, you 
can always get a converter 
for less than $100. 

When you go shopping 
for a scanner, keep these 
mid-range units in mind as 
being thoroughly suited to 
many applications, at less 
than maximum cost. These 
Realistic scanners are avail- 
able through the 7.000- 
store Radio Shack chain. 

FROM THE MAIL 

David Sudduth is a fan of 
the Realistic PRO-34, and 
writes that he'd be surprised 
to see a scanner that would 
beat it. David, who hails 
from Gladstone. MO. asks if 
the PRO-34 is the handheld 
with the most bands and 
frequency coverage. He 
also would like to know the 
frequency range that mili- 
tary aircraft use to 
communicate. 


The PRO-34 is an excel- 
lent scanner, but I think that 
you'd certainly want to in- 
clude the Bearcat 
BC-200/205XLT in any con- 
siderations of superior 
handhelds. However, nei- 
ther of these two top 
handhelds offer the largest 
frequency coverage. That 
honor probably belongs to 
the AOR AR1000. which has 

I. 000 memory channels 
and covers from 8 MHz in 
the HF band to 1300 MHz 
(except a gap from 600 to 
805 MHz in the UHF-TV 
band). 

The military-aircraft band 
about which Dave asks is 
225 to 400 MHz. and the 
AR1000 is the only generally 
available handheld scan- 
ner that can receive that 
band. 

From Cedar Rapids. lA. 
we got a note from Walter 

J. Kibler. who wants to know 
the frequency used by the 
detectives in his home 
town. We don't have the 
detective frequency spec- 
ified in our records, but a 
check on 460.175. 460.25. 
460.30. and 460.40 MHz will 
turn up the detectives on 
one or more of those chan- 
nels. 

Larry McClure, of Hills- 
boro. OR. writes to say that 
while he was searching 
through the VHF spectrum, 
his scanner stopped on 
147.35 MHz and treated him 
to listening in on a contact 
between two ham oper- 
ators. one of whom was 
quite far out in the Pacific 
on a tanker. In fact, in the 
90 minutes that Larry 
monitored 147.35 MHz. the 
maritime mobile operator 
worked at least ten more 


shore-based ham oper- 
ators. Larry suggests that 
the 2-meter ham band (144 
to 148 MHz) is usually over- 
looked by scanner listeners, 
but offers plenty of interest- 
ing fare. 

Taking a handheld scan- 
ner to sports events adds 
excitement, and that's why 
Jeff Pluymers, of Battle 
Creek, Ml, wrote to ask if we 
can find out the frequen- 
cies used at NASCAR auto 
races. NASCAR uses 464.50 
and 464.775; individual driv- 
ers, however, usually have 
their own communications 
systems. Jeff specifically 
mentioned Dale Ernhardt 
and Richard Petty in his 
letter. Dale uses 464.0125 
and 469.0125 MHz, while 
Richard uses 464.80 and 
469.80 MHz. 

Take Morrie Renosa, of 
Los Angeles, out to the ball 
game. He would like to 
know what frequency to 
monitor while attending 
Dodgers' games. We would 
recommend 151.745 and 
154.57 MHz, while giving a 
listen on 151.625 MHz will 
tune you in on the press 
box. 

HANDY HINT 

W.N.P, of Kansas City, KS, 
wrote to pass along a hint 
that you might find useful. 

He observes that, even after 
entering every possible fre- 
quency of interest he could 
think of into his 400-channel 
Realistic PRO-2006, he 
found that he still had plen- 
ty of empty channel space 
going begging for some 
useful purpose. 

Thafs when he recalled 
that his scanner can re- 
ceive FM broadcast 
frequencies (88 to 108 MHz). 
He then took one 40-chan- 
nel memory bank and 
dedicated it to FM broad- 
cast reception. As it turns 
out, the set is a pretty de- 
cent FM receiver, featuring 
push-button frequency se- 
lection and digital readout. 
He programmed the chan- 
nels with all of his favorite 


FM frequencies in range, 
remembering to program 
the scanner for wide-FM 
(WFM) mode. 

When he's interested in 
scanning the action bands, 
he simply removes that 
bank of channels from the 
scanning sequence. When 
he wants to hear FM, it 
takes only the push of one 
button to return that bank 
to the scanning sequence. 
The scanning will imme- 
diately lock up on the first 
FM carrier, and, using the 
"manual" button the Indi- 
vidual stations can be 
stepped through, one at a 
time. Or, he can go directly 
to a desired station by 
punching up its channel 
number. He adds that the 
loudspeaker in the scanner 
doesn't have the greatest 
sound quality, so a larger 
size external speaker will 
sound better for FM broad- 
cast listening. 

We can add a few 
thoughts to this fine idea. It 
will also work with a 
PRO-2004 and a PRO-2005, 
and perhaps other scan- 
ners as well. If you decide 
to go to an external speak- 
er, however, do not opt for 
one intended for high- 
fidelity audio reproduction. 
While your FM broadcasts 
will sound terrific, regular 
two-way scanner communi- 
cations won't sound as 
good as when copied via a 
less elegant speaker that 
was specifically intended 
for communications use 
(such as the one built Into 
the scanner). 

As always, we would like 
to hear from our readers. 
You are welcome to send 
us a photo of your monitor- 
ing station, newspaper 
clippings relating to scan- 
ners and VHF/UHF 
communications, or any 
thoughts, questions, fre- 
quencies, ideas, and 
operating hints. Write to me 
at: Scanner Scene, Popular 
Electronics, 500-B Bi-Coun- 
ty Boulevard, Farmingdale, 
NY 11735. ■ 
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George Paschal s mystery radio uses four ‘99 tubes and 
resembles an RCA design. Its front panel is marked 
“Quadrodyne.” 


ANTIQUE RADIO 

(Continued from pog^ 67) 


be put together some time 
in the future. However, Leslie 
has several old sets that 
need to be checked and 
restored, and Is looking for 
a meticulous and reliable 
shop to do the work. In the 
same vein, Steven Biffoni 
(646Argyle Rd.,Apt. F2, 
Brooklyn, NY 11230) would 
like to find a repairperson 
for his 60's-era Zenith 
S-65234. Any recommenda- 
tions? 

TIPS, HELPS, AND 
THANK-YOUS 

William Esiick (Wichita, KS) 
writes that those who are 
looking for old tubes might 
want to contact David 
Headley, 651 S. Yale, 

Wichita, KS 67214. Accord- 
ing to Bill, Headley has 
about 170,000 new and 
tested-used tubes in stock. 

David Overton (Auston, 

TX), who mentions that he 
has answered several read- 
er queries from previous 
"Mailbag" columns, wrote 
to put in a plug for Lindsay 
Publications. Dave says that 
Lindsay has several great 
books on old radios — and 
I'm In complete agreement, 
having reviewed the 
Lindsay electrical catalog In 
a previous column. 

The Lindsay line Is com- 
posed almost entirely of 
reprints, and they've been 
able to make available a 
lot of wonderful old materi- 
al that might otherwise be 
lost. Write to Lindsay Pub- 
lications, PO. Box 583, 
Manteno, IL 60950-0583, for 
a free copy of their 
Electrical Books catalog. 

Stan Lopes (1201-74 
Monument Blvd., Concord, 
CA 94520) writes to call our 
attention to the monthly 
antique-radio publication 
Radio Age. Contact Radio 
Age at 636 Cambridge Rd., 
Augusta, GA 30909 for cur- 
rent rates and a free 
sample copy. Stan likes to 


collect novelty radios (in- 
cluding transistor sets), and 
right now he Is looking for 
certain models having a 
"Snow White and the Seven 
Dwarfs" theme. 

John C. Tufts (10800 
Tuckaway Dr., Thonotosassa, 
FL 33592) can probably 
help you if you are looking 
for an old schematic. He 
has a collection of over 
2500, covering sets made 
between 1919 and 1945. 
He'd be glad to send a list 
to any Interested party, but 
requests that you please 
enclose $1.00 with your re- 
quest to cover postage and 
handling. 

Once you find what you 
want, John's price is $1.25 
per sheet for high-quality 
laser copies. (I presume 
postage would be extra, 
but he didn't say.) John 
would also be very happy 


to swap for schematics, ser- 
vice data, and other old 
literature that he doesn't 
already have. 

Reader Quoas-Manual 
Mimoso (Lisbon, Portugal) 
writes to thank us for help- 
ing him identify a console 
cabinet that had been 
modified to accept a 
Howard radio. The query, 
along with a picture of the 
cabinet, had run in the 
March, 1991 "Mailbag" col- 
umn. Thanks to another 
reader who saw the picture 
and contacted him, Mr. 
Mimoso learned that the 
cabinefs original occupant 
had been an RCA Radiola 
80 receiver. 

While we're Into thank- 
yous, I have a couple of my 
own: First of all, thanks to 
reader Richard Glasson 
(Columbus, IN) for sending 
me several issues of Radio 


World magazine from 
1924-1925. I'm sure that 
graphics and information 
from those books will be 
appearing in many future 
Antique Radio columns. And 
thanks also to Robert Nun- 
nikoven (Suresnes, France) 
for the photocopied ex- 
cerpts from a 1920's Dutch 
radio book. The Dutch ads 
for American products were 
particularly interesting to 
me, as were Bob's occa- 
sional handwritten 
translations. 

DON’T FORGET THE 
CONTEST! 

As always, we'll be back 
here next month. At that 
time, hopefully, we'll exam- 
ine the RCA Theremin now 
reposing in my basement 
and see what might need 
to be done In order to 
make it play again. 

In the meantime, don't 
forget about our new con- 
test! We want to know how 
you deal with your antique 
radios and related collecti- 
bles after acquisition. How 
do you catalog and display 
them? How do non-collect- 
ing members of your family 
relate to them? Have you 
used any clever tactics to 
gain the support of those 
family members who were 
negative? 

Tell us all about it and try 
to Include some photos to 
illustrate your points. All re- 
plies will be acknowledged 
in the column, and the 
eight judged to be most 
interesting will receive re- 
print copies of 100 Radio 
Hookups, the same 1924 
Gernsback publication sent 
to the winners of our There- 
min contest. Once again, 
only those entries that are 
received before the Labor 
Day holiday will be consid- 
ered, so if you haven't 
already entered, you better 
get busy now! 

Send your contest entries 
to me c/o Antique Radio, 
Popular Electronics, 500-B 
Bl-County Blvd., Farm- 
ingdale, NY 11735. ■ 



A/ La Soya needs a line-test switch for this neat tube tester made 
by Westmore, Inc. {model unknown). 
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FUN SOFTWARE 

(Continued from page 71) 


through battlefield survival 
(IBM, Amiga, Atari ST, 

$49.95); Hard Nova is a 
mercenary adventure in 
the Triangulum Galaxy with 
256-color graphics and 3-D 
landscapes (IBM, $49.95). 
Under the UBI SOFT label: 
BAT. — Bureau of Astral Trou- 
bleshooters has you as the 
one agent who can save 
Terrapolls (IBM, Amiga, Atari 
ST, $49.95; Commodore 64, 
$39.95). Under the Three- 
Sixty label: Battleset #3, The 
Med Conflict data disk for 
its renowned Harpoon Sim- 
ulation (IBM, $29.95); DAS 
BOOT German U-Boat sim- 
ulation (IBM, Amiga, $49.95). 
Under the SSI label: Ty- 
phoon of Steel World War II 
tactical game In three the- 
aters (IBM, Amiga, $59.95; 
Commodore 64/128, Apple 
II, $49.95). Under the Cin- 
emaware label: Air Strike 
USA combat flight simulator 
(IBM, Amiga, Atari ST, 

$39.95); Dragonlord fantasy 
role playing game (IBM, 
Amiga, Atari ST, $49.95). Un- 
der the Interstel label: 
D.RAG.O.N. Force man-to- 
man combat simulation 
(IBM, $49.95). 

MIcroProse has a number 
of new releases. Under the 
Paragon label: TROIKA is a 
trilogy of arcade and strat- 
egy games (Rebel Planets, 
Metal Hearts, and Ivan's 
Time Machine) by Russian 
gamer Dima Pavlovsky (IBM, 
$34.95); Megatraveller II sci- 
ence-fiction role playing 
(IBM, $59.95); Twilight 2000 
role-playing adventure in 
the aftermath of World war 
III (IBM, $59.95). Under the 
MicroPlay label: Elite Plus 
space exploration with 
strategy, adventure, and ar- 
cade action (IBM, $49.95); 
Universal Military Simulator II 
is a sophisticated wargame 
construction kit for historical 
and fictional military en- 
counters (IBM $59.95; 

Amiga, Macintosh, price not 
yet announced). ■ 
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WIRE ANTENNAS 

(Continued from page 52) 


VSWR meter or RF power meter to find 
the point of least reflected power 
(lowest VSWR). However, the SWL can- 
not use the transmitter method, so 
some other means must be found. 

A useful tool that I've used (for both 
ham and SWL antennas) is the MFJ En- 
terprises, Inc. (Box 494, Mississippi State, 
MS, 39762; Tel. 601-323-5869) MFJ-204B 
antenna Impedance bridge. Unlike 
other Z bridges that only hams can use, 
the MFJ-204B has an Internal RF-sIgnal 
generator that will supply the signal 
that both both hams and SWL's need to 
find the antenna Impedance. 

This instrument can handle resistive 
Impedances up to 500 ohms, and 
covers all HF bands up to 30 MHz. Al- 
though the MFJ-204B has a dial, I like 
the fact that It also has an output jack 
for a digital frequency counter. That lit- 
tle option makes it possible to very 
accurately locate the frequency. It also 
allows you to use the internal signal 
generator for other jobs. If for some rea- 
son you can't get right to the antenna 
feedpoint terminals, then use a half- 
wavelength section of transmission line 
to reflect the feedpoint impedance 
back to the instrument. 

There are two ways to use the Z 
bridge. First, set the frequency selector 
to the desired resonant frequency, and 
then adjust the impedance knob for 
minimum deflection of the meter nee- 
dle. The impedance where that null oc- 
curs is the antenna impedance that 
must be matched. Second, adjust the 
Impedance and frequency to that 
which is desired, and then adjust the 
antenna length to minimize meter- 
needle deflection. One thing to keep In 
mind — despite what you might have 
heard to the contrary, the feedline 
length does not control the antenna 
resonance point. Only the length of the 



This antenna tuner can work from VLF to 
30 MHz. It can support two antennas and 
two transmitters for the well equipped 
shack. 



This Z bridge contains a built-in RF 
generator. That’s very helpful to shortwave 
listeners as they have no broadcast 
equipment. 

antenna element will tune the anten- 
na! 

All radio antennas work better if the 
Impedance of the antenna is matched 
to the impedance of the transmission 
line, and the line impedance is 
matched to the receiver or transmitter. 
Both hams and SWL's can use antenna- 
impedance matching networks for that 
job, although the ham versions seem a 
little easier to obtain. Fortunately, com- 
panies like MFJ make antenna tuners 
for both hams and SWL's. Their model 
MFJ-955 is Intended for receiver use at 
frequencies that range from VLF to 30 
MHz. Their differential-T tuner Is used for 
amateur operators using full legal-limit 
power levels. 

Wire antennas date back to the very 
earliest days of radio (even Marconi 
used a random-length wire antenna). 
However, they are still viable designs for 
amateur radio operators and short- 
wave listeners today. ■ 


OSCILLATORS 

[Continued from page 60) 


the resonant frequency. The other Is a 
negative feedback loop that is used to 
limit the gain of the amplifier. Figure 3 
shows the schematic diagram. 

You'll notice that in the negative 
feedback loop, (connected to the in- 
verting input of the op-amp), an extra 
resistor, R3, and Iwo diodes, D1 and D2, 
are shown. The resistor increases the 
loop gain during start-up to greater 
than one. When the output signal 
reaches a level sufficient to forward 
bias the diodes (D1 on the positive ex- 
cursion and D2 on the negative), R3 is 
shorted out reducing the loop gain to 
one. Of course, since the attenuation of 
the positive feedback network Is Va, the 
gain of the amplifier circuit is slightly 
greater than 3 on start-up and about 3 
during normal operation. 

The main difference between this cir- 
cuit and the phase-shift oscillator is that 
the feedback network has a zero phase 
shift (or 360° phase shift) at the resonant 
frequency. Since the phase shift of the 
network meets the requirement for os- 
cillation, the network is connected to 
the non-inverting input of the op-amp 
so it provides no phase shift of its own. 

The network Is made up of two Identi- 
cal resistors and two identical capaci- 
tors. One RC pair is arranged as a low- 
pass filter and the other pair forms a 
high-pass filter. Together they form a 
bandpass filter. Components R1 and Cl 
make up the low-pass filter because at 
higher frequencies Cl becomes a low 


+Ycc +Vcc 



Hartley oscillator and the colpitts unit 
presented earlier is the tank circuit, note 
how the tank’s capacitors were replaced 
with inductors and vice versa. 
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impedance, shunting the signai to 
ground. Components R2 and C2 form 
the high-pass filter, blocking lower fre- 
quencies due to C2's high impedance 
at lower frequencies. The network is 
also called a lead-lag network be- 
cause of the phase shifts on either side 
of the resonant frequency. 

The frequency of oscillation and the 
gain of the op-amp can be deter- 
mined using the following formulas: 

f=1/(2jtR1C1), 

and 

A^=(R4 + R5 + R3)/R5 
for the "start-up" gain, and 
A^=(R4-hR5)/R5 

for the operating gain. Again, the over- 
all gain is expressed as: 

AL=A^xB = 3xy3 = 1 

This circuit can also easily be con- 
structed or breadboarded using almost 
any basic op-amp. 

Other Oscillators. There are lots of 
other feedback-oscillator designs that 
have been widely used over the years. 
Due to space limitations, we will only 
touch on them here; their design will be 
left as an exercise for the more am- 
bitious reader. 

The Colpitts oscillator, shown in Fig. 4, 
uses a resonant tank circuit made up of 
an inductor (or sometimes one side of a 
transformer) and two capacitors. The 
circuit shown uses a common-emitter 
transistor amplifier that inverts the out- 
put. The grounding point between the 
two capacitors creates a 180° shift of 
the signal coming out of the tank mak- 
ing the overall phase shift 360°. 

There are several variations on that 
design. The Hartley oscillator (see Fig. 5) 
uses two Inductors (or a center-tapped 
inductor) and one capacitor for its tank 
circuit. The Clapp oscillator, which is not 
shown, is virtually identical to the Coiplt- 
ts oscillator of Fig. 4, with one significant 
difference: a small capacitor is placed 
in series with the Inductor (LI). That ca- 
pacitor sets the oscillation frequency 
and reduces the effect of transistor- 
junction capacitance on the circuit. 
The list of possible oscillator circuits 
could go on, but the main requirements 
for each of them are the same: positive 
feedback and a gain of one. 

I hope that this article has given you 
enough information for you to design 
your own oscillator circuits. Good luck 
with your endeavors, and may all your 
feedback be positive! ■ 
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□ EH90 Experimenters Handbook (1990) $5.00 

□ EH88 Experimenters Handbook (1988-89) $5.50 

□ EH87 Experimenters Handbook (1987) . . . $6.00 

□ HH91 Popular Electronics Hobbyist Handbook 

(1991) $5.00 

□ HH90 Popular Electronics Hobbyist Handbook 

(1990) $5.50 

□ HH89 Popular Electronics Hobbyist Handbook 

(1989) $6.00 

□ 126 Radio-Electronics Annual 1986 $6.00 

□ 211 Radio-Electronics (1991 back issues) .$4.00 

Write in issues desired : 

□ 210 Radio-Electronics (1990 back issues) .$4.50 

Write in issues desired 

□ 109 Radio-Electronics (1989 back issues) . $4.75 

Write in issues desired 

□ 108 Radio-Electronics (1988 back issues) .$5.00 

Write in issues desired 


□ 107 Radio-Electronics (1987 back issues) . $5.25 

Write in issues desired 

□ 106 Radio-Electronics (1986 back issues) . $5.50 

Write in issues desired 


REPRINTS REPRINTS 

□ 169 Think Tank (133 Circuits) $3.50 

□ 169A Think Tank Vol. 2 $3.00 

□ 168 Fact Cards (#34-66) $4.00 

□ 168C Fact Cards (#67-99) $3.50 

□ 168D Fact Cards (#100-132) $3.50 

□ 167 Designing With IC’s $4.00 

□ 166 Collected Works of Mohammed Ullyses Fips 

(62 pages, April Fools Collection) $5.00 

□ 165 How to Repair CD Disc Players $5.00 

□ 164 Modern Electrics (April 1908) $3.00 

□ 163 Receiving Satellite TV $5.00 

□ 162 Build Your Own Satellite TV Receiver $5.00 

□ 161 Descrambling (Feb. 1984) $4.00 

□ 160 New Ideas - 42 Circuits $3.50 

□ 159 Low Frequency Receiving Techniques 

Building and using VLF Antennas $5.00 

□ 158 Electro Importing Co. Catalog 

(Circa 1918) $5.95 

□ 157 All About Kits $2.00 

□ 156 How To Make PC Boards $2.00 

□ 155 IBM Typewriter To Computer $2.00 

□ 154 How To Repair VCR’s $3.50 

□ 150 Pay TV Decoder (1981) $3.00 


To order any of the items indicated above, check off the 
ones you want. Complete the order form below, include 
your payment, check or money order (DO NOT SEND 
CASH), and mail to Popular Electronics, Reprint De- 
partment, PO. Box 4079, Farmingdale, NY 11735. 
Please allow 4-6 weeks for delivery. 


If you need a copy of an article that is in an issue we 
indicate is unavailable you can order it directly from us. 
We charge 500 per page. Indicate the issue (month & 
year), pages and article desired. Include payment in 
full, plus shipping and handling charge. Make checks 
payable to Gernsback Publications, Inc. 


ARTICLE 



PAGES 

MONTH 

YEAR 

TOTAL PAGES 

@500 each 

TOTAL PRICE 


MAIL TO; Popular Electronics 

Reprint Bookstore, PO. Box 4079, Farmingdale NY 11735 

SHIPPING CHARGES IN USA & CANADA 

$0.01 to $5.00 $1.50 

$5.01 to $10.00 $2.50 

$10.01 to 20.00 $3.50 

$20.01 to 30.00 $4.50 

Total price of merchandise $ - 

Sales Tax (New York State Residents only) $ - 

Shipping Charge (see chart) $ - 


$30.01 to 40.00.... $5.50 
$40.01 to 50.00.... $6.50 
$50.01 and above. . .$8.00 


Ail payments must be in U.S. funds 


SORRY — We only ship to USA & 
Canada 


Name 

Address . 
City 


Total Enclosed $ . 


-State . 


-Zip. 


PE891 
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ELECTRONIC LIMBS 

(Continued from page 55) 


trol for both elbow and hand using only 
two muscles. Since the control ot the 
limb is primarily provided through mus- 
cle contractions, it lends itself to more 
natural command and is easier to learn 
howto use. In Chuck's own words, "With- 
in three months I was doing things 
many people never thought I'd be able 
to do. I was picking up everything from 
individual pieces ot popcorn to five- 
gallon buckets ot water, and I was tying 
my shoelaces." 

The prosthesis will also be healthier 
tor Chuck's remnant limb and shoulder 
as the muscles there will be actively 
exercised. The activity will minimize the 
muscular atrophy that occurs after am- 
putation. 

Several unique features make the 
Utah Artificial Arm superior in both func- 
tion and appearance to older limbs 
(see Fig. 2). It Is motor driven so it doesn't 
have the cumbersome cables com- 
mon to prior designs. The power drive 
can actively lift three pounds. With the 
elbow locked (which occurs automat- 
ically if it is not flexed for about one 
second), the arm can hold 50 pounds. 
To unlock the elbow, the wearer simply 
must depress a switch, or contract a 
certain set of muscles. 

Like a normal arm, the Utah Arm falls 
freely whenever muscles relax, and 
swings freely during walking. Also, the 
arm permits side-to-side motion 


(humeral rotation) of the arm via an 
adjustable friction socket. 

The wrist rotator allows pronation and 
supination of the hand, operated by 
the same muscle that controls gripping 
force. Four stainless-steel skin elec- 
trodes in the shoulder socket provide 
the neural signals necessary to manip- 
ulate the hand and wrist. The entire unit 
is powered by a rechargeable battery. 

The makers of the arm (Motion Con- 
trol, Inc. in Salt Lake City, Utah) are 
known for their advanced prosthetic 
products, particularly the Utah arm. The 
arm was developed by the University of 
Utah and was first available in 1980. 

For Chuck, the effectiveness of the 
new arm matched that of the foot. He 
was now not only able to scatt under a 
fly ball, he was able to snag it! 

Is Chuck Alone? In 1980 Holley 
Howard, a 21 -year-old dance instructor, 
lost her leg in a boating accident. To- 
day, at 32, she also wears the Sabolich 
Sense-of-Feel leg. 

"After more than 30 surgeries, and a 
nine-year search for a functional pros- 
thesis, I can finally say that I'm back," 
relates Holley. "I'm back enjoying life to 
the fullest. I don't limp anymore. I can 
do anything I want to. I love to dance 
and what a difference this makes in 
dancing. But, most of all, ifs wonderful 
to simply have feeling again." 

Holley is a very active member of her 
community. She has served as the vol- 
unteer chairman of the Children's Mira- 
cle Network Telethon that raised over 


$125,000 in 1989. She is also on the 
Board of Directors of the Junior League 
and an active volunteer for the Ameri- 
can Cancer Society, the American 
Heart Association, and is Director of the 
East Texas Amputee Foundation. 

In Closing. Of his continuing work at 
the Sabolich Prosthetic 8c Research 
Center, John Sabolich says, "Our mis- 
sion is to research and develop the sin- 
gle most advanced prosthetic solutions 
to the needs of those who have been 
born without or have lost their natural 
limbs to disease or accident. We have 
at our center an incredible prosthetics 
team whose talent and technological 
expertise benefits our many patients, 
enabling them to capture or recapture 
whatever aspect of movement and 
functioning they may be lacking. It is a 
goal for us at the center, and an en- 
deavor whose rewards are unmatched 
by anything else I've ever known. When 
you see the look in the face of a child 
who has never been able to run before 
but now can, or a man or woman who 
has forgotten what it's like to walk easily 
and comfortably and now does, that 
makes all the hard work and research 
even more rewarding." ■ 


There’s only 
one way to 
come out ahead 
of the pack. 



WE'RE FIGHTING FOR 
YOUR LIFE 



Here a pressure transducer is being implanted in the heel of a prosthetic foot. When stepped 
on, the transducer will send analog signals via wires to the electronic interface for process- 
ing, helping the wearer to walk normally. 
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PARTS UST FOR THE 
COMPRESSOR-MATE 

SEMICONDUCTORS 

U1 — CD4541 programable-timer, 
integrated circuit 

Ql — 2N5550, or equivalent, NPN 
silicon transistor 

SCRl — ^T106D1 or similar, 4-amp, 400- 
PIV, sensitive-gate, silicon-controlled 
rectifier 

D1~.D4— 1N4005 l-amp, 600-PIV, 
rectifier diode 

D5-— 1N4739 9-volt, 400-mW, Zener 
diode 

RESISTORS 

(All resistors are !4-watt, 5% units 
unless otherwise noted,) 

Rl, R5~100-ohm 
R2 — 4700-ohm, 2-watt 
R3— -33,000-ohm 
R4— 4700-ohm 
R6 — 6800-ohm 
R7— 150,000-ohm 
R8— 220,000-ohm 

CAPACITORS 

C1^.047-}xF, 400-WVDC, Mylar 
C2— 10-|xF, 15-WVDC, electrolytic 
C3— 10-iJiF, 25-WVDC, electrolytic 
C4— 0.15-|xF, 100-WVDC, Mylar 

ADDITIONAL PARTS AND MATERIALS 

K1 — 30-amp DPDT power relay with 
il7-volt coil 

PLl — 3-terminal AC power plug with 
line cord 

SOI — 3-terminal AC socket, chassis 
mount 

Perfboard, metal enclosure, wire, solder, 
hardware, etc. 


CORD GROUND 
The wiring within the cabinet should be 
neat. It should also be heavy enough to 
handle the current required for its task. 
Note that the chassis is connected to the 
ground lead of the power cord via a 
mounting screw and nut. 

de-energize and then re-energize 
again 315 seconds later. 

Note that during the first five timing 
cycles R2 will become warm and may 
smell. Thafs no cause for concern un- 
less the condition persists or if the re- 
sistor seems seriously overheated. If the 
tests go well, house the project in o 
grounded metal box with holes cut for 
the appropriate mole and female 
power connectors. ■ 


When 

you give blood 
you give 
anomer 
birtiiday 
another laugh, 
another hug, 
another 
chance. 

American Bed Cross 

Please give blood. 


COMPRESSOR-MATE 

(Continued from page 36) 


Here is the Compressor-Mate’s circuit 
board — with all board-mounted 
components called out — prior to 
installation in its cabinet. When 
assembling the circuit, be sure to use a 2- 
watt or more resistor for R2. 


application. Although not needed for 
DC use, the diodes will moke the unit 
immune to polarity reversal. 


Assembly and Testing. The DC 

portion of the circuit may be as- 
sembled on o piece of perfboard using 
point-to-point wiring, os in the pro- 
totype. Be mindful of the orientation of 
diodes D1 through D4 and especially 
that of D5. The same holds true for ca- 
pacitors C2 and C3, as they are elec* 
trolytic units. Both Q1 and SCR1 are 
available in a variety of case styles and 
lead configurations, so check their pin 
configurations before wiring them into 
the circuit. The use of a socket for U1 is 
highly recommended, but do not in- 
stall U1 until called for during the test 
procedure. 

When all components have been in- 
stalled (except U1), check the wiring 


carefully. If you are satisfied that the wir- 
ing is correct, strip the insulation from 
the ends of two leads and connect 
them to the AC points on the diode 
bridge. The wire should be thick 
enough to easily carry current for the 
relay. 

Wire the relay's coll in series with one 
of the DC circuit's Iwo leads. Connect 
the appropriate connectors (PL1 and 
S01) to the remaining lead of the DC 
circuit and the relay. The wire that deliv- 
ers power from PL1 to S01 via the relay 
should be selected to withstand the 
current needed by the device that 
you're protecting. 

Ifs a good idea to test the circuit be- 
fore placing it in an enclosure. When 
testing the unit, be sure to place it on a 
non-conductive surface. Apply power 
to the unit; the power relay should not 
energize at this time. If it does, remove 
power and recheck the wiring before 
going any further. If the relay coll does 
not pull in the armature, but hums 
slightly, that is acceptable. 

Remove power and take a piece of 
small diameter, insulated bus wire and 
jumper pins 8 and 14 of Ill's empty 
socket. (Never do this with U1 in place, it 
will destroy the 1C.) Now apply power to 
the circuit. The relay should pull in its 
armature and remain energized even if 
you remove the jumper wire (which you 
should do carefully if you are using the 
project to control line current). 

Disconnect power to the project and 
carefully Install U1 in its socket. Recon- 
nect power to the project. In 315 sec- 
onds, the power relay should energize. 
After the relay energizes, momentarily 
interrupt the power. The relay should 
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CIRCUIT CIRCUS 

(Continued from page 74) 


To use the circuit position 
the search loop away from 
any metal object and ad- 
just C9 for a low-frequency 
audio tone. It is much easi- 
er to detect metal objects 
at greater distances from 
the search loop if the out- 
put-tone's frequency is very 
low That's because it is 
much easier to detect a 
1wo- or three-hertz change 
at 15 Hz than at 150 Hz. 
Therefore, it is wise to set C9 
for the lowest possible out- 
put frequency for maximum 
sensitivity. When searching 
for buried objects, position 
the search loop parallel to 
the ground and about one 
inch above its surface. Then 
simply sweep over the de- 
sired area. 

ULTRASONIC MOTION 
DETECTOR 

Our final entry for this 


month, shown in Fig. 3, 
places the NE602 in the 
middle of an ultrasonic mo- 
tion-detector circuit. The 
component values shown 
for L2, C3, and C7 set Ill's 
internal oscillator to a fre- 
quency of about 20 kHz. 
Transistor Q2 is connected 
in an emitter-follower con- 
figuration and is used to 
isolate the local oscillator's 
tank circuit from loading 
effects of the speaker-driver 
circuit. It is also used to 
couple the 20-kHz oscillator 
signal to the input of Q3 
(the speaker driver). Tran- 
sistor Q3 increases the 
signal to a level suitable to 
drive a piezo tweeter, 

SPKR2. 

A second piezo speaker, 
SPKR1, operating as a mi- 
crophone, is connected 
across LI (a 1.8-mH choke), 
which greatly attenuates 
any low-frequency sounds 
that might reach the speak- 
er and interfere with the 
circuifs operation. That 


high-pass filter passes the 
20-kHz signal to the input of 
a grounded-emitter ampli- 
fier, Q2, and on to the input 
of U1 at pin 1. 

A low-pass filter made up 
of L3, C8, and CIO allows 
frequencies below 50 Hz to 
pass to the input of Q4, 
another grounded-emitter 
amplifier. Diodes D1 and D2 
convert the low-frequency 
signals to DC, which is then 
used to bias Q5 on, causing 
BZ1 to sound. 

The operation of the mo- 
tion detector is simple. The 
Iwo piezo speakers are lo- 
cated sIde-by-side, with 
about 1-inch separation 
between edges and facing 
in the same direction. One 
speaker, SPKR2, operates as 
an output device, sending 
out a 20-kHz signal, while 
the other speaker, SPKR1, 
operating as a mike,. picks 
up any reflected 20-kHz 
sound. As long as there's no 
movement, the frequency 
picked up by SPKR1 is the 


HAM RADIO 

(Continued from page 79) 

tenna input terminal of the 
receiver. In any transmission 
line, the load impedance 
will be "reflected" every 
half wavelength along the 
line. When the line is exactly 
an electrical half wave- 
length, the input 
impedance looking into the 


line is the same as the load 
impedance. 

In the half-wavelength 
shorted stub, the ioad im- 
pedance is zero ohms 
because of the short circuit. 
That zero-ohm impedance 
is reflected every half 
wavelength, so appears 
across the input end of the 
line. Thus, because the 
physical length that creates 
an electrical half wave- 


length is frequency 
dependent, the "shorf' ap- 
pears oniy at the resonant 
half wavelength of: 

inches ~ 5904 V/ 

where 's the length 

of the transmission line in 
inches, ^he offending 

frequency in MHz, and V is 
the velocity factor of the 
transmission line (use 0.66 
for polyethylene line, and 
0.80 for foam line). Always 
use the same type of line 
for the stub that you used 
for the transmission iine. 

In UHF systems, you can 
also use a tuned cavity (Fig. 
4). They act very much like 
a shorted, half-wavelength 
stub at a single frequency, 
and can be tuned. A tuned 
cavity can be bought com- 
mercially by some repeater 
operators, but they are very 
expensive. They are also 
sometimes available on the 
surplus market and at ham- 
fests. Older editions of The 
Radio Amateur's Handbook 



The Optoelectronics APS-204 six-octave, tunable, bandpass filter 
maintains a constant 4-MHz bandwidth over a range of 20 to 
1000 MHz. 


same as the frequency 
leaving SPKR2. 

But when an object 
moves in front of the speak- 
ers the 20-kHz sound is 
slightly shifted in frequency 
due to the Doppler effect. 
The difference in frequency 
is picked up by SPKR1, am- 
plified by Q1, and fed to pin 
1 of U1. If the reflected 
signal is 20,010 Hz and the 
transmitted signal is 20 kHz, 
the difference frequency is 
10 Hz. The 10-Hz signal ap- 
pears at pin 4 of U1 and 
then passes through the 
low-pass filter to the ampli- 
fier and sounder circuits. 

The motion detector can 
detect a person passing in 
front of the speakers as far 
as 10 feet away; smaller 
objects must be closer. The 
rate of movement also 
makes a difference in the 
detection range of the cir- 
cuit. A faster moving object 
will produce a greater out- 
put and will be detected at 
a greater range. ■ 


and The Radio Amateur's 
VHFManuai (both ARRL 
publications) had instruc- 
tions for building your own, 
so a little research might 
yield good results. 

Another pricey, but other- 
wise attractive, solution is 
the new Model APS-204 
bandpass filter (from Op- 
toelectronics, 5821 N.E. 14th 
Avenue, Fort Lauderdale, FL, 
33334; Tel. 305-771-2050). 
That high-Q, six-octgve, 
tunable bandpass filter 
maintains a constant 4-MHz 
bandwidth over a range of 
20 to 1,000 MHz. Ifs an 
active filter, so it produces 
no insertion loss — ^the nor- 
mal bane of filter users. 
Don't bother asking about 
the APS-204 unless you can 
go the price: $995. 1 sus- 
pect that repeater 
operators with a real prob- 
lem will find it cheap, 
however, because many of 
the other solutions to severe 
problems cost a similar 
amount, or more. ■ 
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FOR SALE 


CABLE descrambler liquidation. Major makes 
and models available. Industry pricing! (Example: 
Hamlin Combo’s, $44 each... Minimum 10 orders). 
Call WEST COAST ELECTRONICS, 1 (800) 
628-9656. 


CABLE descramblers (Jerrold) from $40.00. Tocom 
VIP test chip. Fully activates unit. $50.00. Call (213) 
867-0081. 


PRINTED circuit boards — etched, drilled, tin 
plated. Single sided $1.25/sq. inch. Free shipping. 
CHELCO ELECTRONICS, 61 Water Street, May- 
ville, NY 14757. (716) 753-3200. 


CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $ 11 . 00 . 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
( ) 


Special Category: $11.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates Indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 ($23.25) 

16 ($24.80) 

17 ($26.35) 

18 ($27.90) 

19 ($29.45) 

20 ($31 .00) 

21 ($32.55) 

22 ($34.10) 

23 ($35.65) 

24 ($37.20) 

25 ($38.75) 

26 ($40.30) 

27 ($41 .85) 

28 ($43.40) 

29 ($44.95) 

30 ($46.50) 

31 ($48.05) 

32 ($49.60) 

33 ($51.15) 

34 ($52.70) 

35 ($54.25) 


We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
In the following additional Information (Sorry, no telephone orders can be accepted.): 


Card Number Expiration Date 

^ / 

PRINT NAME SIGNATURE 


IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$1.55 per word prepaid (no charge for ZIP code).. .MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE: 
(for individuals who want to buy or sell a personal item) $1 .25 per word, prepaid. ...no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 30c 
per word additional. Entire ad in boldface, $1 .85 per word. TINT SCREEN BEHIND ENTIRE AD: $1 .90 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED 
TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 21 / 4 "— $205.00; 2" x 2V4— $410.00;3" x 21 / 4 "— 
$615.00. General Information: Frequency rates and prepayment discounts are available. ALL COPY 
SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT 
BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND 
PHONE NUMBER. Copy to be in our hands on the 18th of the fourth month preceding the date of 
issue (i.e.; Sept, issue copy must be received by May 18th). When normal closing date falls on 
Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure. 
Circle Number 49 on the Free Information Card. 


CONVERTERS ail major brands info + orders 1 
(800) 782-0552 FREEWAY INC. (s.m.p), PO Box 
5036, Burnsville, MN 55337. No MN sales. 

LEARNING electronics troubleshooting? Basic 
electronics simulations and problems program can 
help. PC/MSDOS $32.95 EES-PE7, POB 1391, 
Lubbock, TX 79408. 


CALL DOCTOR 
DESCRAMBLER 


...for symptoms relating to 
scrambled cable T.V. signals. 
We have JERROLD •TOCOM 

• ZENITH • HAMLIN OAK 

• SCIENTTFIC ATLANTA. Six 
month warranty! We ship 
C.O.D. Lowest retail/ 
wholesale prices. FREE 
CATALOG: Global Cable 
Network 1032 Irving St. Ste 
109 S.P., CA 94122 

NO CALIFORNIA SALES!!! 
OPEN SATURDAYS 





UNDERSTANDING Telecommunications by 
Ronald R. Thomas (W8QYR). A single-source ref- 
erence to the entire field of telecommunications. 
Available from Tab Books, Blue Ridge Summit, PA 
17294-0850. 


DESCRAMBLERS, cable TV converters, lowest 
prices, guaranteed, best quality, special Sacra- 
mento units, CNC CONCEPTS INC., Box 34503, 
Minneapolis, MN 55434. 1 (800) 535-1843. 

CABLE descramblers, all types, absolutely the 
lowest prices — call us last! Money back guarantee. 
No CA sales! ADVANCED ELECTRONICS, 1 (800) 
659-3018. 



DRUG raid seizures! Buy dirt cheap autos, houses, 
equipment — everything — guaranteed! Details: 
rush stamped envelope: Dept. DRS, Box 11384, 
Norfolk, VA 23517. 


FOR sale: Panasonic professional monitors model 
CT-1330M, refurbished — 90 days warranty by 
NIVIE ELETRONICS, — $190.00. (718) 230-9600. 
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I WIRELESS CABLE • IFTS - MMDS - Amateur TV 
I Ultra High Gain 50ilb(+) • Tuneable 1.9 to 2.7 Ghz. 

• 36-Channel System Complete $149.95 

• 12-Channel System Complete $114.95 

• Call or write (SASE) for “FREE” Catalog 
I PHILLIPS-TECH ELECTROHICS 
I P.O. Box 8533 • Scottsdale, AZ 85252 

LIFETIME (602) 947-7700 ($3.00 Credit all phone orders) 
WARRANTY MasterCard • Visa • COD’S • Quantity Pricing 


COMPLETE IBM computer system, new, 640K 
memory with keyboard, monitor, two drives, 
$495.00 one year warranty. Send $5.00 for informa- 
tion. THE DATA FACTORY, 7433 Kaiser, Fontana, 
CA 92336. 


ASSORTED bulk software at huge savings, 5 disk 
full $10.00, 10 disk full $18.00, 20 disk bonanza only 
$25.00, 40 MB of VGA games on DC2000 mini tape 
for Colorado memory tape backup only $89.00. We 
can furnish programs by bulk in any form. $5.00 for 
info. THE DATA FACTORY, 7433 Kaiser, Fontana, 
CA 92336. 


STARCON VI VII stock Oak combo with remote 
$169.00 scientific Tocom 1 (800) 688-8736 CABLE 
CITY. 


PLANS & KITS 


HOBBY/broadcasting/ham/CB/surveillance 

transmitters, amplifiers, cable TV, science, bugs, 
other great projects! Catalog $1 .00 PANAXiS, Box 
130-H8, Paradise, CA 95967. 


BUILD — five-digit, ohms, capacitance, frequency, 
pulse, multimeter. Board, and instructions $9.95. 
BAGNALL ELECTRONICS, 179 May, Fairfield, CT 
06430. 


SURVEILLANCE 

TELEPHONE 




Monitor room conversations $175.00 Available 

Monitor room & telephone conversations $275.00 in the telephone 
Dialer tap, calls you when phone is used. $305.00 or small plastic 

Range Unlimited - 6 month warranty - Phone Tap Catalog $3.00 
USTEN ELECTRONICS, 603 Elgin. Muskogee. OK 74401 

1-800-633-TAPS ■ 


MINIATURE FM transmitters! Tracking transmit- 
ters! Voice disguisers! Bug detectors! Phone de- 
vices! More! Available as kits or assembled and 
tested! Catalog $2.00 (refundable): XANDI ELEC- 
TRONICS, Box 25647, Dept. 32G, Tempe, AZ 
85285-5647. 


DAZER Personal protectors! Lasers! AM/FM/in- 
frared transmitters! Detectors! More! Kits/as- 
sembled. Catalog $2.00. QUANTUM RESEARCH, 
16645-113 Avenue, Edmonton, Alberta T5M 2X2. 


SURVEILLANCE - Audio/video/infra-red/laser. 
Law enforcement, industrial, private. 500 item cata- 
log $7.00. SECURITY SYSTEMS, 3017F Hudson, 
New Orleans, LA 70131. 


RECEIVER plans, kits. Simple to sophisticated. 
Thorough explanations included. All bands. Catalog 
and sample schematics $3.00. PREMIER ENTER- 
PRISES, 3850 Plymouth Blvd., Suite 104, 
Plymouth, MN 55446. 



Get a handle on your soldering. Gets your 
hand closer to your work. Steadier. 

$5.00 Postpaid, Check or M.O. 

R.L. PRODUCTS 

P.O. Box 743, Hayesville, N.C. 28904 


SAVE your ni-cad’s. Power pack charger automat- 
ically deep cycles and charges. Information $1.00. 
Circuit board kit $35.00. Complete kit $70.00. Cali- 
fornia residents add 6%. $5.00 shipping per order. 
R. DANA NEGLEY, 8032 Levering Way, Sacramen- 
to, CA 95823. 


CABLE TV DESCRAMBLERS 

^CONVERTERS' 

and ACCESSORIES. 

SAVE MONEY. 
OOH’TMn! 


PANASONIC, 
PIONEER, JERROLD, OAK, 
SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. 
FREE CATALOG. 

( 800 ) 234-1006 

CABLE READY COMPANY 


REMOTE car starter plan. 30 pgs. Universal. Sim- 
ple. Works! $12.75 SCHLITZER, 414 Alva, Grand 
Prairie, TX 75051. 


SURVEILLANCE — countermeasures! Guaran- 
teed lowest prices! Huge Catalog $5.00 (refunda- 
ble). PROTECTOR, PO Box 520294-E, Salt Lake 
City, Utah 84152. 

SMD How to use surface mount technology. Build 
ultra miniature projects! Plans included free, infra 
red control, and an interesting light display. Send 
$15.00 to CHARLIE’S VIDEO, Dept SMT, PO 7782, 
La Sierra, CA 92503. 

ROBOTICS! Engines! Inventions! Muscle wires 
contract with surprising strength when powered. 
Send business SASE for latest Dyer. MONDO-TRO- 
NICS, 2476 Verna Ct. %PE, San Leandro, CA 
94577. 



Includes Computer, Monitor, Keyboard, 
Power supply, 4 Motors, and Software. 

Call or Send for Free Wobotics Catalog 


SiliconV/ «1Wg Surplus 
415 261-4506 


4222 E. 121h St. 
OtklMd C«. 94601 


Serving you sinoo 1983 
8 to 4 pm PST 


FREE cable and satellite descrambler plans. Send 
self addressed stamped envelope. MJH INDUS- 
TRY, Box 531, Bronx, NY 10461-0208. 

VIDEOCIPHER ll/scanner/cable/satellite modifica- 
tions books. Catalog — $3.00. TELECODE, PO 
Box 6426-PE, Yuma, AZ 85366-6426. 


TELSA coll plans. Create fork lightning 50,000V — 
1,200,000V... Information $1.00 SCIENTIFIC, Box 
1054EG, Duvall, WA 98019. 


ANTIQUE RADIO CLASSIFIED 
Free Sample! 

Antique Radio’s 
Largest Circulation Monthly. 

Articles, Ads & Classifieds. 

6-Month Trial: $15. 1-Yr: $27($40-1st Class). 
A.R.C., P.O. Box 802-L8, Carlisle, MA 01741 



SURVEILLANCE transmitter kits! Four models of 
each; telephone, room, combination telephone/ 
room transmitters tune from 65 to 305 MHz. Catalog 
with Popular Communications and Popular Elec- 
tronics book reviews of “Electronic Eavesdropp- 
ping Equipment Design,” $2.00. SHEFFIELD 
ELECTRONICS, 7223A Stony Island Ave., Chi- 
cago, IL 60649-2806. 

CONTROL your PC’s speaker. Turn it off or on when 
desired. Plug in headphones for private listening or 
an external speaker for extra volume. Easy step-by- 
step instructions, $5.00. DAVIS COMPUTING, 
Box 20043-E, Ft. Worth, TX 76102. 

CAPACITANCE meter. 0.5%, 1% on IpF, 6 ranges, 
for ail precision caps. Plans $10.00. GARY 
NOVACK, Rt. 2, Box 139, Highmore, SD 57345. 


EASY to build electronic home protection unit! Dig- 
ital display, TTL logic, time delay and more! Send 
$5.00 for detailed instructions and schematic! MUR- 
PHY, PO Box 380872, Miami, FL 33238. 


BEST BY NAIL 

Rates: Write National, Box 5, Sarasota. FL 34230 
OF INTEREST TO ALL 

44 FREE IBMPC programs, catalog inexpensive applica- 
tlons, $1.50: TexasSD, Box 233-(PE), LaFeria, TX 78559. 

CIGARETTES 30 CENTS Pack. Sources $2.00. IRWIN, 
Box 2096(EF), Baytown, TX 77522-2096. 

BUSINESS OPPORTUNITIES 

$10,000.00 MONTHLY! TAKING Photos at home. No Ex- 
perience. Photopro, 21839 Avalon #199-E, Carson, CA 
90745. Recorded details: (213)549-0997. 

PERSONAL-MISCELLANEOUS 

ROMANTIC INTRODUCTIONS. CONFESSIONS. Fan- 
tasies. Secrets. All Lifestyles. 1-900-FUN-1990. $1.95 
minute. 


WANTED 


INVENTORS! Need help? Call IMPAC for free infor- 
mation kit. USA/Canada: 1 (800) 225-5800. (24 
hours.) 

INVENTIONS/new products/ideas wanted: Call 
TLCI for free information 1 (800) 468-7200 24 hours/ 
day — USA/Canada. 

INFORMATION of portable co alarm kits or assem- 
bly. 33 Arrow Street, Winnipeg, Manitoba, Canada 
R2R 0R6. 



TUBES - 2000 TYPES 
DISCOUNT PRICES! 

Early, hard-to-find, and modern tubes. 
Also transformers, capacitors and 
parts for tube equipment. Send $2.00 
for 28 page wholesale catalog. 


ANTIQUE ELECTRONIC SUPPLY 

6221 S. Maple Ave. • Tempe. AZ 85283 • 602-820-5411 . 


INVENTORS: Make cash fast, your electronic and 
electromechanical concept ideas turned into sche- 
matics and prototypes super fast, rapid quotes, free 
information package. MERLIN TECHNICAL COM- 
PANY, PO Box 44213, Boise, ID 83711-0213. 

ANTIQUE Telephones, microphones, parts and re- 
lated items wanted. Send SASE for working Antique 
Telephone Brochure. RUSS PATE, WB4VVN, 235 
Sandpine Road, Indialantic, FL 32903. (407) 
777-1759. 


TV. FILTERS 


TV. notch filters, phone recording equipment, bro- 
chure $1.00. MICRO THinc., Box 63/6025, 
Margate, FL 33063. (305) 752-9202. 


Z-80 microcontroller development system. Explore 
microprocessor system design, programming and 
interfacing. Contains on-board Eprom programmer. 
Instructional projects included. Kit: $99.00. Include 
$2.50 P&H. THE MARTIAN OUTPOST, Rt. 1, Box 
75, Quemada, TX 78877. SASE free info. 

INFRARED night viewer, laser gun, plans $8.00 
each. SASE. TWINTECH, 32 Gorsey Sq., Scar- 
borough, Ont., M1B 1A7. 


TEST EQUIPMENT 


SUPER low prices on computers, motherboards, 
hard and floppy drives, and add-on cards. We have 
everything. Full line of test equipment at unbeatable 
prices. Free catalog. APPLIED ELECTRONIC RE- 
SEARCH INC., Ft. Lauderdale, FL 33314.(305) 
987-9785. 
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r ^ ^ ^ ♦PRESENTING ♦ ♦ ♦ ♦ 

CABLETV 
DESCRAMBLERS 

♦ ♦♦♦♦ STARRING ♦♦♦♦♦ 

JERROLD, HAJMUN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANTY PROGRAM AVAILABLE 

• LOWEST RETAIL /WHOLESALE PRICES IN U.S. 

• ORDERS SHIPPED FROM STOCK WITHIN 24 HRS. 

• ALL MAJOR CREDfT CARDS ACCEPTED 
FOR FREE CATALOG ONLY 1-BOO-345-8927 

Vs^TOR ALL INFORMATION 1-818-704-9931J/ 


PACIFIC CABLE CO., INC. 
7325V2 Reseda Blvd.. Dept. 2005 
Reseda. CA 91335 



SATELLITE TV 


FREE catalog — Do-it-yourself save 40 — 60% 
Lowest prices world wide, systems, upgrades, 
parts, all major brands factory fresh and warrantied. 
SKYVISION, 2008 Collegeway, Fergus Falls, MN 
56537. 1 (800) 334-6455. 

LPTV transmitters. Attention Mexico and Latin 
America, for communities outside U.S.A. and Cana- 
da, low power TV transmitters, to serve towns and 
little cities TV from satellite dishes call: (62) 150199 
(Mexico), Write: ELECTRONICA SONORA, 252 
Grand Ave., Nogales, AZ 85621. 


FREE CATALOG! 
1 - 800 - 648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
DESCRAMBLERS 

• Special Dealer Prices! 

• Compare our Low Retail Prices! 

• Guaranteed Prices & Warranties! 

• Orders Shipped Immediately! 

REPUBLIC CABLE PRODUCTS, INC. 

4080 Paradise Rd. #15, Dept.PE891 
Las Vegas, NV 89109 
For ail other information (702) 362-9026 




CABLE EQUIPMENT 


CABLE TV secrets — the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. $9.95. CABLE FACTS, Box 711- 
H, Pataskala, OH 43062. 


CABLE DESCRAMBLERS 
OAK M35B COMBO S3S.95 


Jerrold, Zenith, Hamlin, Scl. Atlanta, Pioneer 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 

CABLB+PLUS 

14417 Chase St. #481 -B Panorama City, CA 91402 
1-800-822-9955 • Other Info. 1-818-785-4500 
NO CALIF. SALES - DEALERS WANTED 


BUSINESS OPPORTUNITIES 


YOUR own radio station! Licensed/unlicensed. 
AM, FM, TV, cable. Information $1.00 BROAD- 
CASTING, Box 130-H8, Paradise, CA 95967. 

EASY work! Excellent pay! Assemble products at 
home. Call for information (504) 641-8003 Ext. 
5730. 


HOME assembly work available! Guaranteed easy 
money! Free details! HOMEWORK-P, Box 520, 
Danville, NH 03819. 

UNLIMITED income operating your own business. 
Opportunity is knocking. Free information: 
JUPITER ENTERPRISES, PO Box 541782 Dept.R, 
Dallas, TX 75354-1782. 


fcreat money in VCR repairfj 


I Home study. Learn high-profit repairs 
_ without investing in high-tech instruments. 

I FREE BOOKLET: 800-223-4542. 

I Name_ 


Addrc 


_ State_ 


-Zip- 


I City 

I The School of VCR Repair, 2245 Perimeter 
I Park, Dept. VJ341 Atianta, Georgia 30341 ■] 



MAKE $50.00/hr working evenings or weekends in 
your own electronics business. Send for free facts. 
MJPI INDUSTRY, Box 531, Bronx, NY 10461. 

MAKE $75,000.00 to $250,000.00 yearly or more 
fixing IBM color monitors. No investment, start 
doing it from your home (a telephone required). 
Information, USA, Canada $2.00 cash for bro- 
chure, other countries $10.00 US funds. RAN- 
DALL DISPLAY, Box 2168-H, Van Nuys, CA 
91404, USA. 

MAKE $$$! Become an American electronics deal- 
er! Profit opportunities since 1965. Call WAYNE 
MARKS, 1 (800) 872-1373. 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 
BARTA PE-00 Box 248 
Walnut Creek. Calif. 94597 


AC/DC VOLTAGE 
AC/DC CURRENT 
RESISTANCE DIODE TEST $ 
LOW BATTERY Warning 
ACCURACY +/-0.5% 
CONTINUITY TEST/BUZZER 
TRANSISTOR CHECKER 
CAPACITANCE CHECKER 


tasnaB 

39“ 


990091 


VISA 


■S KELVI N Electronics"^^ 

^ — 2 7 Fairchild Ave., Plainview, NY 11803 

(516) 349-7620 1(800) 645-9212 



EDUCATION/INSTRUCTION 


VCR repair. Save money — make big profits! Learn 
how from How to Keep Your VCR Alive. “This de- 
tailed, step-by-step manual enables anyone with no 
previous knowledge or experience to fix most VCR 
problems easily, quickly, and inexpensively with a 
few simple tools.” — Small Press Review. Highly 
recommended by Popular Electronics, Modern 
Electronics, Popular Communications, Electronic 
Servicing, Videomaker, Library Journal, and many 
other electronics and video magazines "Far better 
than Viejo at 1/7 the cost.” 400-1- page book, with 
724 illustrations, plus professional head-cleaning 
tool. Check B. Daltons and Waldenbooks. Or mail 
$24.95 to WORTHINGTON PUBLISHING, PO Box 
16691H, Tampa, FL 33687-6691. Or call 1 (800) 
233-8277 toll-free for Visa or MC. Money-back satis- 
faction guarantee! 

LEARN IBM PC assembly language. 80 programs. 
Disk $5.00, book $18.00. ZIPFAST, Box 12238, Lex- 
ington, KY 40581-2238. 


I'LL HAVE MINE 
DESCRAMBLED 



If you find a better deal, We’ll beat 
it! JERROLD • TOCOM • HAMLIN • 
OAK • SCIENTIFIC ATLANTA • 
ZENITH • ask about our warrant 
pro^am C.O.D. VissL M/C, AM.Ea. 
welcome. FREE CATALOG • 
FREE CALL • 

OPEN SATURDAYS 

1 800 562-6884 

VIDEO TECH 

5702 S. Virginia St. Ste. 160-304 
Reno, NV 89502 


TALK radio fans. Don’t miss favorite shows. Rec- 
ord on your VCR up to 8 hrs. Booklet tells how. Send 
$10.00 to: BROOKSIDE INNOVATIONS, Box 62, 
Martinsville, NJ 08836. 


COLLEGE degrees by home study. Bachelor’s, 
Master’s, PhD’s, etc. Fully accredited, credit given 
for life experience. Free academic counseling. For 
information, send $2.00 to: ADULT. RESOURCES, 
Box 291703, Ft. Lauderdale, FL 33329. 



If you find a belter deal, We 11 beat it! 
JERROLD • TOCOM • HAMLIN • OAK 
• SCIENTIFIC ATLANTA • ZENITH • 
ask about our warranty program C.O.D. 
Visa, M/C, AM. EX. welcome. FREE 
CATALOG • FREE CALL • OPEN SAT- 
URDAYS 

GTV 1464 Garner Station Blvd #.^15 Raleigh, 
NC 276(H 

1 800 328-0198 



ANNOUNCING: 

AN END 
TO 

V’ HIGH MONTHLY 
CABLE FEES! 


All Jerrold, Oak, Hamlin, Zenith, Scientific At- 
lanta, Magnavox and all specialized cable equip- 
ment available for shipment within 24 hours. For 
fast service MC/VISA or C.O.D. telephone or- 
ders accepted. 60 Day Guarantee (Quantity Dis- 
counts). Send self-addressed Stamped enve- 
lope. 


C.O.D. ORDERS 

ACCEPTED IMBJ 


CABLE TRONICS, INC. 

1304 E. Algonquin Road Suite 501 
Algonquin, Illinois 60102 


CABLETV 

“BOXES” 

Converters — Descramblers 
Remote Controls — Accessories 

★ Guaranteed Best Prices ★ 

★ 1 Year Warranty — C O D s * 

* Immediate Shipping * 

★ FREE CATALOG ♦ 

Call or Write 

NAS/TRANSWORLD 

3958 Northlake Blvd., Suite 255 
Lake Park, FL 33403 
1-800-442-9333 
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ADVERTISING SALES OFFICE 

Gernsback Publications, Inc. 

500-B Bi-County Blvd. 

Farmingdale, NY 11735 

1-(516) 293-3000 

President: Larry Stockier 

Assistant to the President: Christina Estrada 

For Advertising ONLY 
516-293-3000 
Fax 1-516-293-3115 
Larry Stockier 
publisher 
Arline Fishman 
advertising director 
Denise Haven 
advertising assistant 
Kelly McQuade 
credit manager 

Customer Service/Order Form 

1-800-435-0715 

1-800-892-0753 

7:30 AM - 8:30 PM EST 

SALES OFFICES 

EAST/SOUTHEAST 

Stanley Levitan, Eastern Sales Manager 

259-23 57th Avenue 

Little Neck. NY 11362 

1-718-428-6037, 1-516-293-3000 

Fax 1-718-225-8594 

MIDWEST/Texas/Arkansas/Okla. 

Ralph Bergen, Midwest Sales Manager 
540 Frontage Road — Suite 204 
Northfield, IL 60093 
1-708-446-1444 
Fax 1-708-559-0562 

PACIFIC COAST/Mountain States 

Marvin Green, Pacific Sales Manager 

5430 Van Nuys Blvd. Suite 316 

Van Nuys, CA 91401 

1-818-986-2001 

Fax 1-818-986-2009 


HANDS-ON TECHNICAL SEMINARS 

FOR PROFESSIONALS 

“Servicing the Video Laser Disc Piayer” - EIA / CEG 
“Hot-Air Soidering Techniques” - Thomson Consumer Electronics 
“Advanced Digitai Circuitry - Digitai TV” - Toshiba America, Inc. 
“Tiroubieshooting Tough VCR Mechanicai and Eiectronic Probiems” - 

Tentel Corp. and Sencore, Inc. 

“Microprocessor Controis - lyoubieshooting Techniques Using the Mitsubishi 
Wide-Screen Simuiator” - Mitsubishi Electronics America 


Courses FREE when registered at the National Professional Electronics Convention 
August 5-11, 1991; Nugget Resort, Reno NV. 


Full $230 Registration (at door) includes: 

• All Technical Training Seminars 
(limited seating) 

• All Management and Business Seminars 

• Continuing Education units 
for all seminars attended 


• Two Day Trade Show 

• Head-to-head Meetings with Manufacturers’ 
National Service Managers 

• All Sponsored Meals and Functions 

• NESDA / ISCET Association Meetings 

• Price discounts available for pre-registration 


Sponsored by the National Electronic Sales & Service Dealers Association 
and the International Society of Certified Electronics Technicians 


F6r more information, contact NPEC ’91 

2708 W. Berry St., Fort Worth, TX 76109-2356 
(817) 921-9061; fax (817) 921-3741 


92 



I 

1 



Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices — and 
how to defend against experienced 
information thieves — been placed 
in one VMS video. If you are a 
Fortune 500 CEO, an executive in 
any hi-tech industry, or a novice 
seeking entry into an honorable, 
rewarding field of work in 
countersurveillance, you must 
view this video presentation again 
and again. 

Wake up! You may be the victim of 
stolen words— precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening to your most private con- 
versations. 

Wake up! If you are not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
“sweep” a room clean. 

There is a thriving professional service 
steeped in high-tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding field is made possi- 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know their industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 45 minutes in a 
straightforward, exclusive talk than was 
ever attempted before. 

Foiling Information Thieves 

Discover the targets professional 
snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high-tech compahies, any competitive 
industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list is 
unlimited in the mind of man — es- 
pecially if he is a thief! 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 


The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio- frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look for a 
bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly in a 
matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs. One was a phony 
bug to fool you into believing you found a 
bug and secured the telephone. The sec- 
ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 
more bugs. 

The professional is not without his 
tools. Special equipment has been de- 
signed so that the professional can sweep 
a room so that he can detect voice-acti- 
vated (VOX) and remote -activated bugs. 
Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser- 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 
a countersurveillance professional, but by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home. After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step in either acquiring professional help 
with your surveillance problems, or you 
may very well consider a career as a coun- 
tersurveillance professional. 

The Dollars You Save 

To obtain the information contained in 
the video VHS cassette, you would attend 
a professional seminar costing $350-750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49-95 (plus 
$4.00 P&H) you can view Countersur- 
veillance Techniques at home and take 
refresher views often. To obtain your 
copy, complete the coupon below or call 
toll free. 


HAVE YOUR 
VISA or MC CARD 
AVAILABLE 

what was to be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 

Stolen Information 
The open taps from where the informa- 
tion pours out may be from FAXs, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in- 
formation drain. Basic telephone use cou- 
pled with the users understanding that 
someone may be listening or recording 
vital data and information greatly reduces 
the opportunity for others to purloin 
meaningful information. 


RADIO-ELECTRONICS VIDEO OFFER PE 

^OO-B Bi-County Blvd. 

Farmingdale, NY 11735 

Please rush my copy of the Countcrsurveillance Techniques 
Video VHS Cassette for $49-95 plus $4.00 for postage and 
handling. 

No. of Cassettes ordered 

Amount of payment $ 

Bill my □ VISA □ MasterCard 

Card No. 

Expire Date / 

Signature 

Name 

Address 

City State ZIP 

All payments in U.S.A. funds. Canadians add $4.00 per 
VHS cassette. No foreign orders. New York State residents 
add applicable sales tax. 




East of the sun. 
of the moon. 

Windjammer. 



A ploce to live your fontosies. 

A ploce to free your soul. 

To cozy up to the Coribbeon sun. 
To donee among o thousond stars 
to the rhythms of steel drums. 

To ploy on sparkling v/hite ond 
pink sand beaches. 

To discover the underwater 
paradise of the reefs. 

To find a new friend and share the 
intimacies of o sensuous night. 

To come alive and live. 

To remember for o lifetime. 

6 days and 6 nights. From $675. 

Reservations toll free 

1-800-327-2600 

In Florido 305/373-2090. 

Ulindidfnmci 

'D<ifefool*Oui/c/ 

Post Office Box 120. 

Miami Beach, Florida 33119. 
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